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U. S. S e n a t e ,
S ub c o m m it tee  on  H ea lth  a n i> S c ie n t if ic  R e se a c ii

of t h e  C o m m it t e e  on  H u m a n  R es ourc es ,
Washington^ D.C.

The subcommittee met, pursuant to notice, at 10:15 a»m. in room 
4232 Dirksen Senate Office Building , Senator Edward M. Kennedy 
(chairman of the subcommittee), presiding.

Present: Senators Kennedy, Javi ts, and Chafee.
Senator Kennedy. We will come to order.
I am pleased to open the hearings today on the National Science 

Foundation budget request for fiscal year 1978. 1 will make some 
brief  comments and include the full text of my statement  in the 
record.

O p e n in g  S t a t e m e n t  of S en ato r  K e n n e d y

These hearings are being conducted by the Subcommittee on Health 
and Scientific Research of the Senate Committee on Human Resources. 
This subcommittee will carry out the responsibilities previously as
signed separately to the Health  Subcommittee and the National 
Science Foundation Subcommittee.

I believe tha t this new structure will enable us to address more 
comprehensively than in the pas t the full range of  issues which affect 
Federal support for scientific research. Peer review, public p artic ipa
tion. the balance between basic and applied research and the need 
for long-range planning, prior ity and policy setting are matters  of 
concern to all Federal agencies engaged in scientific research, to  the 
entire scientific community, and to the public which pays the bills, 
and is impacted by the results.

We intend to use this new structure  as a step to bring  greate r co
herence to Federal policies in these areas, par ticularly  as those policies 
affect the National Inst itutes of Health and the National Science 
Foundation.

This morning we will hear testimony from officials of the National 
Science Foundation.

On Thursday, we will hear from three panels of public witnesses. 
And while our primary focus will be the budget of the National 
Science Foundation, we want to keep in mind the relevance of many 
of the issues which will arise to the full agenda of legislation which 
will be coming before this  subcommittee dur ing the 95th Congress.

(l)
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The N SF reques t this  year to tals $885 m illion. Ta king  int o acco unt 
carry overs  fro m previous yea rs, the  reques t pro vid es an increase of 
$87.1 milli on  ov er the  F ou nd at ion’s pr og ram f or  fiscal ye ar  1977.

The reques t reflects the  decis ion of  the  new ad min ist ra tio n to en 
cou rage  du ring  fiscal year 1978 a rea l gro wth of  about 3 perce nt in 
tot al Fe de ral su pp or t of basic research,  an are a in which there has 
been a 19 perce nt decline, measured in con stant dolla rs, over the  las t 
10 years.

Whil e i t i s difficult to t ie specific economic and social cha nge s d ire ct 
ly to research investments , the re is much evidence  th at  U.S . science 
has  had  an  ove rwh elm ingly p osi tive imp act  on society. A rece nt survey 
fou nd th at  75 percen t of  ou r po pu lat ion  believes science an d tec h
nology’ hav e chang ed life fo r the be tte r.

Good arg um en ts can be made fo r increased researc h fu nd ing be
cause supp or t in constant do lla rs dec lined serious ly fo r sev era l yea rs 
pr io r to 1977.

A t the same time, costs rose because of inflation. There  is also a 
need fo r increased fund ing fo r science educa tion prog rams and for 
prog ram s which assist  the public  in dealing  with the  scientif ic and  
technical  aspects  of po licy issues.

I believe the  decision on wh eth er the  N ational Science Fo un da tio n’s 
bud get  is adequate mu st be based upo n what socie ty expects  of  U.S. 
science to str ength en  America. In  shor t, the  decision mus t depen d on 
wh eth er the budget presen ted  will  accompl ish th at  goal.

Th is subcom mit tee will ca refu lly  examine the  fu ll ran ge  of  NSF  
bud get  proposa ls. We will also ca re fu lly  consid er the need fo r a m ul ti
year au thor iza tio n fo r t he  National Science Founda tio n.

I t  is m y own  firm convict ion th at  such an au thor iza tio n would pr o
vide a fra me wo rk fo r program  pl an ni ng  th at  would br ing incre ased  
sta bi lity to the  Fo un da tio n's  p lann in g processes. I t would pe rm it the  
Na tional Science Found ati on  an d the Congress  to focus  more a tte nti on  
on areas whe re new pro gra ms  or  pro jec ts are  being pro posed  and  
are  deemed to be sufficien tly ur ge nt  to war rant  spec ial au thor iza
tion .

We will  examin e a lso policy issues  m any  o f which hav e been of con
cern  o ver a long period of  t ime,  an d some of which  have  ari sen  in the 
past year.

These  include some I would l ike to men tion  briefly :
(1) Bu ild ing a broad base of  supp or t fo r increased fu nd ing for  

basic  research .
I th ink if  we a re serious  abou t insu rin g the  pub lic su pp or t for thi s 

pro gra m,  it is imp ortan t that  the  pub lic  rea lly  un de rst an d th e im por
tance and  the  relevance o f basic research to the  q ua lity of  lif e, and its 
impor tance to ou r society . I am not sure  we have  done all  we shou ld 
have in th at  are a of endeavor, and as one who believes str on gly in the 
imp ortanc e of basic research . I th in k th is is some thing we are  g oin g to  
have  to look a t ;

(2) The need to improve  ou r a bi lit y to add ress the eth ica l and value 
issues asso ciated with science an d tech nolo gy. Th is is an extr emely  
im po rta nt  issue. We have  att em pted  to tr y  to addre ss it in the  health 
area, in the  pro tec tion of  hum an sub jec ts leg islation, the  imp orta nce  
of co nsen t—info rmed consen t.
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We have seen a number of different  public policy  questions where 
this  has come up— the whole immunization prog ram, for  exam ple, 
with  killed and live vaccines and the ethical implications. Anoth er 
obvious  and visible  one is the issue of  DN A research. There are some 
important questions here and they tie into our additional respo nsibi l
ities in the O TA area. W e are ver y much concerned about this.

(3) The need to provide concerned citizens with understandable 
information on the scientif ic and technical aspects of  policy issues: 
Wh at is real ly being done by the N SF  to tran slate complex difficult 
scientific issues into terms that the lay person can understand.

With all of  this, we may need in terpreters  for  the lay society. There 
must be ways in which that can be done more e ffectively. People want  
to know ; they have eve ry right to know. It is an important responsi
bil ity  within the scientific community that they  help guide  us and 
advise  us so that we can understand these issues more comprehensively. 
Obvious ly this is something I would hope the National Science Boa rd 
and the N SF  would g ive  some thought  to.

(4) The need to s trengthen N SF  international programs. There are 
profound  implications and opportunities in the international field, not 
only  in the international health field. Fo r example, in the energy field, 
where rather  significant oil discoveries have taken place in Mexico. 
Some believe that the ful l implications of those discoveries have not 
been real ized; and yet , as I understand it in read ing through the re
ports of  the President  of  Mexico’s visit here, there exist technical and 
technological problems that our countries could work on together.

What are we d oin g in this area of  the intern ationa l prog ram?
I think  the natio nal implication s are obvious. I represent a Sta te 

that has profound ene rgy  problems. Obv iously we have serious pro b
lems at the national level. Wha t are we doin g? Wh at restrictions are 
placed upon energy development either through existin g legislation, 
or regulations that have been established.  W hat  has been considered by 
the N SF  in the past in this area ? Wh at has been either appro ved or 
disapproved, and why .

(5) The need for forward- lookin g applied and polic y research pro 
gram s based on priorit ies which actually reflect national needs. This is 
self-exp lana tory .

f6) The need to insure that researchers are monitored, not to the 
point where freedom of  scientific inqu iry is impaired, but to the point 
where we can be assured that scarce research fund s are being used 
effectively  and responsibly.

(7) The  need for  fur the r research in science education, for  an end 
to the virtual halt in inno vative programs  to improve the qualit y of  
science education. I think that is extremely  important.

f8) The need to prov ide new opportunities fo r young researchers 
and to provide experienced researchers with  access to continuing 
education.

From  my own experience. T have heard express ions of  concern that  
peer review may be a factor in this. Wh ether it is true  or not true, I am 
not prepared to say; but we need to know* if  the researchers with the 
big  namec . that come from the big institutions, are the ones that get the 
grants  or find it easier to get the grants over younger researchers and
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less known insti tut ion s th at  may  have  very  im po rtan t work  to do in 
ter ms  of o ur national int ere st.

Does the  peer review sys tem  establ ished by the  N SF fav or those  
wel l-known research ers,  well -kno wn ins titut ion s, as com pared to 
youn ge r re searche rs?

Is  the re a prob lem he re ?
I  assume within all  of th is  th at  the  NSF should not be a passive 

agency.  You people are  con cern ed, obvious ly, about crit icism. I th ink 
you ou gh t to welcome some of it, because it shows you  are  doing  the  
job. I do no t t hink  quite fran kl y you are  rea lly  do ing  y ou r job unless 
you get  some of th is  c rit ici sm , make changes, innovate , and create in 
some of these areas.

You ough t to be prepared . You oug ht to be able to  get sup port 
with in  the  scientific com mu nity. The lay  com munity  wil l su pp or t the  
agency  if  you deve lop a good  rel ati on sh ip by mo vin g into areas 
whi ch are creativ e and im ag ina tiv e and responsive  to the  pub lic' s 
inte res t.

(9)  The im portance  of  br ingi ng  minoriti es a nd  wom en, hand ica pped 
person s, in to ca reers in science.

We have gone over thi s issue in  the p ast . W e have set some im po rta nt  
steps in motion which we are  goin g to  follow up on.

(10) The need to bro ade n mem bers hip  of the  Science Board  to 
incl ude  more persons act ive  in scien tific rese arch , pers ons  who are  
non scient ists , and  individu als invo lved  in precollege science edu ca
tion .

I th in k the  Bo ard  ought to be more  responsive in those areas and  
th at  th is  would adv ance the NSF' s prog ram s and  goals.

(11) Possible ch anges in N SF po licy  w ith  r egard to supp ort of basic 
research  in in du str ial  lab or ator ies; and

(12)  The need to insure  th at  the  NSF  exert s the  fu ll ex ten t of its 
leve rage on the  scien tific com munity  to encourage  gr ea te r op po rtu ni 
ties fo r minoriti es and  women, to encourage  gr ea te r pa rti cipa tio n by 
scientis ts in pub lic pol icy  debates , and to lead  the way  in prov idi ng  
op po rtu ni tie s fo r the publi c to become invo lved  in the  establ ishment 
of  pol icies and pr iorit ies fo r science and tech nolo gy.

[The ful l tex t of Se na tor Kennedy 's prep ared  sta tem ent fol low s:]
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OPENING STATEMENT BY SENATOR EDWARD M. KENNEDY, CHAIRMAN SUBCCAMITTFE ON 

HEALTH AND SCIENTIFIC RESEARCH, AT HEARINGS ON THE NATIONAL SCIENCE FOUNDATION

BUDGET REQUEST FOR FISCAL YEAR 1978

I am p le ase d  to  open h e ari n g s to da y on th e N at io nal  Sc ie nc e Fo un da tio n 

bu dg et  re q u est  fo r  f i s c a l  y ear 19 78 .

These  hea ri ngs ar e be in g co nd uc ted by th e Sub com mit tee on H ea lt h  and 

S c ie n t i f ic  Re searc h o f  th e  Se na te  Committee on Hianan Res ou rc es . Thi s Sub

com mi ttee w il l c a rr y  out th e r e s p o n s ib i li t ie s  p re v io u sly  ass ig ned  s e p a ra te ly  

to  th e H ea lt h  Su bc ou nd tte e and  th e  N at io nal  Sc ie nc e Fo un da tio n Sub com mit tee .

I b e li e v e  th a t th is  new s tr u c tu re  w il l en ab le  us  to  a d Jr ess more 

co mpr eh en siv ely th an  in  th e p a s t th e  f u l l  rang e o f is su e s wh ich  a f fe c t  

fe d e ra l su pp or t fo r  s c i e n t i f ic  re se a rc h . Pee r re vi ew , p u b li c  p a r ti c ip a ti o n , 

th e bala nce  bet we en b a s ic  and a p p li e d  re se arc h  and th e ne ed  f o r  lon g rang e 

p la n n in g , p r io r i ty  and p o li c y  s e t ti n g  ar e m att ers  o f co nc er n to  a l l  fe d e ra l 

ag en ci es  eng age d in  s c i e n t i f ic  re se a rc h , to  th e e n ti r e  s c i e n t i f ic  comm unity, 

and  to  th e  p u b li c  whi ch pe ys  th e  b i l l s ,  and  i s  im pa cted  by  th e  r e s u l ts . We 

in te n d  to  us e t h is  new s tr u c tu re  as  a st e p  to  b ri n g  g re e te r  co he re nc e to  

fe d e ra l p o li c ie s  in  th es e  a re a s , p a r ti c u la ry  as  th ose  p o l ic ie s  a f fe c t  th e  

N ati onal I n s t i tu te s  o f  H ea lt h and  th e  N at io na l Sc ienc e Fo un da tio n.

T his  mo rnin g we w i l l  h ear te st im on y from  o f f i c i a l s  o f  th e  N at io nal  

Sc ie nc e Fo un da tio n. On Th ur sd ay , we w il l h ear  from th re e  p an el s o f 

p u b li c  w it n esse s.  Ard w hi le  o u r pr im ar y fo cu s w i l l  be  th e  bu dg et  o f^ th e  

N at io nal  Sc ie nc e Fo un da tio n,  we wa nt to  keep in  mind t i e  re le v an ce  o f  many 

o f  th e  is s u e s  which  w il l a r is e  to  th e f u l l  age nda  o f  le g is la ti o n  whi ch 

w i l l  be  CQming b efo re  t h is  Sub com mit tee  du ring  th e  95 th  Con gr es s. Those  

h ear in g s w il l he lp  tiS de ve lo p an  a u th o ri z a ti o n  fo r  th e N ati onal Sc ienc e 

Fo un da tio n wlii ch w il l s u s ta in  s c i e n t i f ic  s tr e n g th  in  th e s n jo r  f ie ld s  o f  

sc ie n c e , su pp or t re se arc h  d ir e c te d  to  a re as wh ere  th ere  i s  a h ig h  p o te n ti a l 

fo r  s c i e n t i f ic  b e n e f it  o r m ajor  advan ces  in  sc ie n c e , and  imp rove  th e q u a li ty  

and  sco pe  o f  sc ie nce  ed uca ti on .

The NSF re q u es t th is  y ear t o ta l s  $88 5 m il li o n . Ta kin g in to  ac co un t 

carr y -o v ers  from  pre vio us y e a rs , th e  re q u est  pro vid es  an in cre ase  o f  $8 7. 1 

m il li o n  ov er  th e Fo un da tio n’ s program  fo r F is c a l Ye ar 19 77 .

The re q u es t r e f le c ts  th e d ec is io n  o f  th e new A dm in is tr at io n  to  en courag e 

duri ng F is c a l Year 1978 a r e a l  gro wt h o f ab ou t 3 p e rc e n t in  t o t a l  Fed er al  

su pport  o f  b a s ic  re se a rc h , an  a re a  in  wh ich  th e re  ha s be en  a  191  d ecli n e  

in  o v e ra ll  fe d era l su p p o rt , me asu red  in  co n st an t d o l la r s , over  th e  l a s t  

10  y e a rs .

Le t me emp has ize  in  t h is  re g ar d  th a t  th e  N at io nal  Sc ie nc e Fo un da tio n 

i s  a m ajor  so ur ce  o f  Fed er al  su pport  fo r b a s ic  re se a rc h . The age ncy 

ac co un ts  fo r 46 per ce nt o f  th e  F ed er al  su pp or t go ing to  c o ll e g e s 

and  u n iv e r s it ie s  fo r c iv i l ia n  b a s ic  re se arc h .

' Whethe r we ar e co nc er ne d ab ou t ch an gin g c li m ate  p a tt e rn s , th e in p ac t 

o f fl uo ro ca rb on s on th e ozon e la y e r , re combin an t DMA, or p ro te c ti n g  man from 

en vi ro nm en ta l haz ar ds,  th e p u b li c  and  th e Co ng res s p ro p e rl y  ex pe ct  th e U.S.  

s c i e n t i f ic  community to  co nd uc t re se arc h  th a t  w i l l  hel p  th e  N at io n d eal  w it h 

th es e  is s u e s . And we ex pe ct  a g re a t dea l more. We wan t an  exp and ed knowledge  

ba se  th a t  w il l in su re  a st ead y  st re am  o f a p p ro p ri a te , new, and  impr oved  

te ch no lo gy . We wan t to  st im u la te  in nov at io n th a t  w il l improve th e q u a li ty



of life and provide new employment opportune, ies.

While it is difficult to tie specific economic and social changes 
directly to researci; investments, there is Mich evidence: that V.S. science 
has ha d an overwhelmingly positive iiir.act on society. A  recent survey 
found that 751 of our population believes scier.ce and technology have 
changed life for the better.

Good arguments con be made for increased research funding because 
support in constant dollars declined seriously for several years prior to 
1977. At the :;a?«e tire, costs rose because of  inflation. There is also 
a need for increased funding for science education proprems and fcr 
programs which assist the publ ic  in dealing wit h the scientific and 
technical aspects cf policy issues. I believe the decision on whether the 
National Science Foundation’s budget request merits Congressional 
support must be based upon what society expects of U.S. science to 
strengthen America. In short, the decision m s t  depend or. whether the 
budget presented will accomplish that goal.

I am  pleased to note that the NS ? budget provides for a substantial 
increase for earthquake research. The objective is to make real progress 
i n  improving the capability to accurately predict earthsiakes a..d to 
engineer eartlicuake resistant structures. The budget also provides for 
substantial growth in research support in the neural sciences, with  potential 
for improving our ability to deal with  brain damage, and there are increases 
for research aimed at finding ways to make more effective use of resources 
and to deal with the range of  environmental issues. The NS? request also 
contains much needed increases for the purchase of scientific equipment and 
instrumentation.

This subcommittee will carefully examine the full range cf NS?  
budget proposals. We  will also carefully consider the need for a multi-year 
authorization for the National Science Foundation. It is my own firm conviction 
that such an authr sication wou ld  provide a framework for program planning 
that would bring increased stability to the Foundation's planning processes.
It would permit the National Science Foundation and the Congress to focus more 
attention on areas where new  programs or projects are being proposed and 
are deemed to be of sufficient urgency to warrant special authorization.

We will also examine po li cy  issues many of which have been of concern 
over a long period of time, and some of which h3ve arisen in the last year.
These include:

(1) the need to build a broad base of support for increased funding 
for basic research and institutional support, a base which  extends 
beyond the one million persons who make up cur scientific and 
technical workforce and reaches out to non-scientists whose support 
is vital if we are to continue to provide strong federal support 
for science and technology;

(2) the need to improve our ability to address the ethical and value 
issues associated with science and technology, an area in which 
there are too few well-trained persons and which new  receives 
only Si.4 million dollars in a total federal KfeD budget of over $26 
billion;

(3) the need to provide citizens groups with
assistance to prepare hig h quality, technical studies in.a 
manner which meets stringent tests of scientific objectivity 
and merit ard in a format readily understandable by the general 
public;

(4 ) the need to build more effective working relationships between 
the Department of State and the National Science Foundation and
to strenthen the ability of our scientists to pursue international 
research issues affecting health, agriculture and nutrition - 
particularly in areas where advances in scientific research can 
benefit nations in the developing world;

(5) the need to improve ou r applied and policy research programs 
so that they reflect needs as perceived by those wh o will be
using the results of  the research, so that interdisciplinary projects 
can be sustained over an  extended period of time, and so that 
the research focuses on future needs and provides early warning 
for our society of changing conditions:
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(6) the uneven manner in which research grants are monitored by the 
N.S.F. as a result of which some researchers are being so closely 
directed and are so concerned about future funding that their 
freedom of scientific inquiry may be impaired, and others so 
carelessly supervised that there is little or no assurance that 
scarce research funds are being used effectively and responsibly;

(7) the need for fundamental research in science education and the 
virtual halt in innovative programs to improve pre-college 
science education which has taken place at a time when 
science achievement levels of our students are declining and the 
need for a sound understanding of  science and its inpact on society 
is essential for the young people who will guide our nation's 
future■

(8) the lack of progress which has been made in providing 
opportunities for young researchers and for continuing education 
for experienced scientists and engineers particularly as 
changes in federal Rf-D priorities result in economic
dislocation a nd  underemployment in tiie scientific and technical 
workforce;

(9) the importance of bringing more minorities, women and handicapped 
persons into careers in science and the need for imaginative, 
bold, and innovative experimental programs if we are to remedy 
the present situation in which minorities comprise less than 5% 
of the scientific and technical workforce, women less than 15% 
and handicapped individuals are so few as to be virtually 
unmeasurable.

(10) the need for inclusion in the National Science Board of
more persons w ho  are active in scientific research,persons who are 
non-scientists,and individuals involved in pre-college science 
education;

(11) the possibility that greater participation by business and industry 
in federally funded basic research programs could strengthen our 
scientific and technical base, enable us to draw more effectively 
on the talents of  the 300,000 scientists and engineers who
work in industrial laboratories, and provide significant new 
employment opportunities for the highly skilled workforce being 
produced by our universities;

(12) the need to ensure that the NSF uses the full extent of its 
leverage on the scientific community to encourage greater 
opportunities for minorities and women, to encourage 
participation b y scientists in public policy debates, and to 
lead the way  in providing opportunities for the public to become 
involved in the establishment of policies and priorities for science 
and technology.

I look forward to hearing the testimony which will be presented during 
these hearings and to discussing in greater detail with the witnesses the 
issues I have outlined. I know that other members of the Subcommittee 
share many of my concerns and have other matters as well that they would 
like to raise. The witnesses may have other items they wish to add to the 
agenda. By the close of the formal hearings on Thursday I believe we will 
be in an excellent position to examine the full range of  proposals and 
report to the Senate on our findings and recomendations.



8

Sen at or  K en ne dy . I  loo k fo rw ar d to  th e te st im on y wh ich  wil l be 
pesente d. I  know  oth er  me mbers o f th e co mmitt ee  sh ar e man y of  my  
concern s. W e hav e new m em bers,  som e ne w in th e Sen at e a nd  som e new 
in th e di rect  ov er sigh t of N SF, an d th ey  hav e oth er  m at te rs  t hat  th ey  
wo uld  like to rai se.

The  w itness es may  h av e ot he r items  the y wis h to  ad d to  th e ag en da .
By  the close of  th e he ar in gs  on T hu rs day , I be lieve  we wil l be in 

an  ex ce lle nt  po sit ion to  ex am ine the fu ll ra ng e of pr op os als an d to  
re po rt  to  t he  S en at e on ou r fin ding s an d recommenda tio ns .

Dr . A tk in so n,  we w ill  s ta rt  w ith  you .

STATEMENT OF DR. RICHARD C. ATKINSON, ACTING DIRECTOR,
NATIONAL SCIENCE FOUNDATION, ACCOMPANIED BY DR. NOR
MAN HACKERMAN, PRES IDENT, RICE UNIVERSITY, AND CHAIR 
MAN, NATIONAL SCIENCE BOARD; DR. W ILLIAM A. NIERENBERG,
DIRECTOR, SCRIPPS INSTITUTION OF OCEANOGRAPHY, AND VICE
CHANCELLOR FOR MAR INE SCIENCES, UNIV ERSITY OF CALIFOR
NIA, NATIONAL SCIENCE BOARD; DR. EDWARD C. CREUTZ, ACT
ING DEPUTY DIRECTOR FOR NSF AND ASSISTANT DIRECTOR FOR
MATHEMATICAL AND PHYSICAL SCIENCE AND ENGINEERING,
NSF; DR. ELOISE E. CLARK, ASSISTANT DIRECTOR FOR BIOLOGI
CAL, BEHAVIORAL, AND SOCIAL SCIENCES, NSF; DR. ALFRED J.
EGGERS, ASSISTANT DIRECTOR FOR RESEARCH APPLICATIONS,
NSF; DR. JACK T. SANDERSON, DIRECTOR, OFFICE OF PLANNING
AND RESOURCES MANAGEMENT, NSF;  ELDON D. TAYLOR, ASSIST
ANT DIRECTOR FOR ADMINISTRATION, NSF;  AND DR. EDWARD
P. TODD, ACTING ASSISTANT DIRECTOR FOR ASTRONOMICAL,
ATMOSPHERIC, EARTH, AND OCEAN SCIENCES, NSF

D r.  A tk in so n . Sen at or Ken ne dy , th er e are tw o memb ers  of  th e 
N at io na l Science Boa rd  here.

To my  le ft  is Dr . H ac ke rm an , pr es iden t of  Rice  U ni ve rs ity an d 
Cha irm an  of th e N at io na l Science Boa rd .

To hi s le ft is I) r. W il liam  A. Nierenb erg,  di re ct or . Scr ip ps  In s ti tu 
tion  of  Oce an og raph y,  an d also vice  ch an ce llo r fo r mar ine sciences 
at th e U ni ve rs ity  of C al if or ni a.

[T he biog raph ic al  sk etc he s of  Dr. Atk inso n,  Dr. Hac ke rm an . an d 
Dr. N ierenb erg fo ll ow :]
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NATIONAL SCIENCE FOUNDATION
W A S H IN G T O N . D C . 20550

DR. RICHARD C. ATKINSON 
Ac ting  D irec to r

Dr. Richard C. Atk inson was sworn 1n on June 2, 1975, as Deputy D ire ctor  o f 
the  National Science Foun dation;  on August 12, 1976, he became Acting D irecto r.  
He is  on leave of absence from Stanford Univers ity  where he has been on the 
fa cu lty  since 1956.

Dr.  Atk inson is  an experim ental psycho logist  and ap plied  mathematician whose 
research has been concerned p rim ari ly  with  experimental and th eor et ica l analyses 
o f memory and cognit io n. He was one o f the f i r s t  to  transform in tu it iv e  ideas 
about the nature o f memory in to  an e x p li c it  the ory  th a t could be form ulated 
in  mathematical  terms. Th is theory has been the bas is fo r  much of  the cu rren t 
research on memory and co gniti on. The the ory  also  has played an important 
ro le  i,n sp ec ify ing corre la te s between br ain st ru ctur es  and psy cho log ica l 
phenomena, in  ex plaining  the effects  o f drugs on memory, and has proved to 
have imp ortant im plic atio ns fo r op tim iz ing the learning  process.

Dr. Atkin so n's research  on memory has led  him to  be concerned with  problems 
of classroom lear ning. He was among the f i r s t  to deve lop a compu ter-c on tro lled 
system fo r in s tr u c tion , whose bas ic features  have had wide influ en ce  on the 
computer fi e ld  and have been used in  the design o f commercial com puter-a ssisted 
in s truc tion  programs. The princip al applic atio n of the computer system 
developed by Dr. Atkinson has been fo r teaching reading to elementary school 
ch ild re n. The system is  hi gh ly  adapt ive so th at the sequence of in s tr uc tion  
a t any moment in  time is  a func tio n of the stud en t's  unique response h is to ry .
The adapt ive process depends on a mathemat ical repres en ta tio n of the stud en t's  
learning  process th a t is  opt imized  using co nt ro l theo ry methods.

He is  a member o f the Na tiona l Academy of Sciences, the  American Academy of  
Arts and Sciences, the Nation al Academy o f Education,  and the Socie ty o f 
Experimenta l Ps ycho log ists. He has been a Fellow o f the Center fo r Advanced 
Study in  the Behavio ral Sciences, a Fellow o f the Guggenheim Foundation, 
and the re c ip ie n t o f a Distinguis hed Research Award from the Soc ial Sciences 
Research Council.

Dr. Atk inson jo ined  the Stanford U nivers ity fa cu lty  in  1956 a ft e r serving in  
the U.S. Army. Except fo r  three years  at UCLA and one at the Univer si ty  
o f Mich igan, he has been a t Stan ford  ever sin ce. He served as chairman 
o f the Psychology Department from 1968 to 1973, and as a Dean in  Humanities 
and Sciences from 1973 to  1975. In addi tio n to being a Pro fessor  in  the 
Psychology Department, he holds appointments in  the School of  Engineer ing , 
the  School of  Edu cat ion,  and the In s ti tu te  fo r Mathematical Stud ies in  the 
Socia l Sciences.
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October 7, 1976

WILLIAM A. NIERENBERG

Dr. Willia m A. Nierenberg is  Dire ctor  of Scripps In s ti tu ti o n  of  Oceanography 

and Vice Chancellor fo r Marine Sciences of  the Unive rs ity  of  C a lif o rn ia , San Diego. 

He has been associa ted wi th the Unive rs ity  o f Calif orn ia  since 1950.

Prim aril y known fo r his  work in low-energy  nuc lear physics as Professor of  

Physics at  Berkeley and at the Univ ers ity' s Lawrence Radiation Lab ora tory , 

Berkeley-Livermore, he has establ ished him se lf as a leading  expert in the fi e ld  of  

underwater research and war fare .

He served in  Par is as Assis tan t Sec reta ry General o f NATO fo r S c ie n ti fi c  

A ff a ir s  1960-62, and at  the same time was Professeur Associe^at the Unive rs ity  of  

Pa ris .

On the na tiona l lev el he has served on variou s panels of  the Pres iden t's  

Science Advisory  Committee, and has been co ns ul tant  to the Navy, National  Se curity 

Agency, National  Research Council' s Mine Defense Advisory Committee, In s ti tu te  fo r 

Defense Analyses, and Department of  Defense. He has ju s t been appointed senio r 

consultan t to  the newly formed White House O ff ice of Science and Technology Po lic y.

He was born in  New York Ci ty in 1919. He attended the Unive rs ity  of  Par is 

1937-38, re tu rn ing home to receive  his B.S. degree from the City  College of New 

York in 1939. He received his  Master's degree in 1942 and Ph.D. degree in 1947 in 

physics from Columbia. From 1942 to 1945 he was a section  leader on the Manhattan 

Projec t.

He has di rected  produc tive  research in  the  f ie ld  of  atomic beam measurements 

of e lect ro nic and nuc lear proper ties of  ra dioa ct ive atoms, and has authored or 

co-authored more than 100 pu bl ica tio ns  in th is  f ie ld .

Among his cu rre nt  a f f il ia t io n s ,  he is  a member of  the Space Ap pl ica tions  Board, 

Nat iona l Academy of Engineering, National Science Board; Past Chairman (1971-75) 

and member of NACOA; member of  Marine Science Sub-Committee of  the Advisory Com

mittee  on Law o f the Sea; Ad vise r-a t-l arge  to  the Department of Sta te.
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He is a member of the National Academy of Sciences, American Philosophical 

Society and the American Academy of Arts and Sciences.

In 1958 he was selected as the first E. 0. Lawrence Memorial Lecturer by 

the National Academy of Sciences. He was recipient of the Golden Dolphin Award 

of the Association Artistico Letterarla Internazionale (1968) of Florence. He 

was awarded the medal of "Officier de l'Ordre du Merite" from the Government 

of France. In 1975 he was a recipient of the Compass Award of the Marine 

Technology Society.

# # # # #

87-7 69  0  -  77 - 2
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NORMAN IIACKERMAN

BIOGRAPHICAL DA PA

Hull name: 
Address:
Date of bi rth: 
Place of birth: 
lulucation:

Hon orary degre es:

Norman Hackcrman
Pres iden t's Bouse, Rice University , Houston, Texas 77001
March 2, 1912
Baltimore, Maryland
A. B. , Johns Hopkins Univers ity, 1932
Ph. D ., Johns Hopkins Universi ty, 1935
LLD, St. Edwards University,  1972
D. Sc., Austin College, 1975 *

Po sit ions  hel d :

Rice University
President 1970-
Professo r of Chemistry 1970-

The University of Texas at Austin
President 1967-70
Vice Chancellor  for Academic Affairs 1963-67
Vice Pre siden t and Provost • 1961-63
Dean of Research and Sponsored Pro gram s 1960-61
Director of the Corros ion Research Labo ratory 1948-61
Chairman of the Chemistry Department 1952-61
Professo r of Chemistry 1950-70
Associa te Professo r of Chemist ry 1946-50
Assist ant Professo r of Chemistry 1945-46

Research Chem ist, Kellex (Corporation 1944-45
Assist ant Professo r of Chemistry, Virginia Polytechnic Institute 1941-43 
Assis tant Chem ist, United States Coast Guard 1939-41
Research Chemist, Colloid Corporation  1936-40
Assis tant Profess or of Chemis try, Loyola College 1935-39

Memberships in Learned Societies

Elected member of the American Philosophical Society 1972

Ejected member of the National Academy of Sciences 1971

Elect rochemical Society (Chairman, Corro sion Division, 1951; 
Vice President, 1954-57; President, 1957-58; Interim Editor, 
Electrochemical Technology, 1965-68; Technical Editor,
Journal of the Electrochemical Society, 1950-68; Editor, 1969-) 
Honorary Member, 1973.
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M r- in b rs li ip s  in Learn ed tt xU e ti c s  (cont inue d)

A i .h i  i< an Chemical Society (Executive Committee, Colloid Division, 1955-53; 
Board of lulitors,  American Chemical Society Monograph Se rie s, 1956-62) 
Honorary Member, 1975

National Association of Corrosion  Engineers (Board of  D irec tors , 1952-55; 
Chairman, A. B. Campbell Young Authors Award Committee, I960-)

Intcrsociety  Corrosion Committee (Chairman, 1956-58)

l'cllow, American Associat ion for the Advancement of Science 

hitcrnational Society of E lect roch emistry

Metnlx?rships on Boards, Committees,  and Councils

Board on Energy Studies of National Academy of Sciences/National Research 
Council; cha irman , 1974-

National Board on Graduate Education, 1971-75 

National Science Board, 1968- ; chairman,  1974-

Argonne National Laboratory (Chemical Engineering Division Review Committee, 
1963-69; chairman, Board of T rus tees, 1969-73)

Cordon Research Conferences  (chairman, Conference on Corrosion,  1950: 
chairman , Conference on Chemistry at Interfaces,  1959; member, Board of 
Trustees, 1970-73)

Universities  Research  Association (Council of Presidents); chairman , 1973

Environmental Pollution Panel , the Pre side nt's  Science Advisory Committee, 
1965-66

Industry Consultant to the Metal Surface Treatment  Equipment Show, Stockholm 
Trade Cente r, for U. S. Department of Com merce,  1967

Association of U niversiti es for Research in Astronomy, Inc. (Consultant, 1964-)

Editoria l Board, Cata lysis  Reviews, 1968-73

Advisory Editorial Board, Corros ion Science, 1965-

Oak Ridge Associated Universit ies; Board of Directo rs, 1975-

Who's Who in A merica; Board of A dvisors , 1975-
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VII I l l s

Whitney Award of  National Assoc iation of Corrosion Engineers 1956 
losi-ph L. Mattic llo  Award 1964
Palladium Medalist  o f the Electrochemical Society 1965
Southwest Regional Award of  the Ameri . an Chemica l Society 1965
Honor Scroll , Texas Inst itute  of Chemists 1975

’ loaorary Societies

Alpha Chi Sigma 
Hit Kappa Phi 
Phi Lambda Upsilon 
Sigma Xi

ipor tant  Publications*

N. Hackerman and R. A. Powers, J. Phys. Cliem. , 57, 139 (1953), 
"Surface Reactions o f Chrom ium in Dilute  Cr^^O^ Solutions. "

A. C. MakriJes and N. Hackerman, Ind. Eng. Chem. , 46, 523 (1954), 
"Act ion of  Polar Organ ic Inh ibitors  in Acid Dissolution of Metals. "

W. H. Wade and N. Hackerman, Trans. Faraday Soc. , 53, 1636 (1957), 
"Anodic Phenomena at an Iron Electrode. "

P. V. Popat and N. Hackerman, J. Phys. Chem. , 62, 1198 (1958),
"Capacity of the Elec trica l Double Layer  and Adsorpt ion at Polarized 
Platinum Electrodes. I. Adsorption o f Anions. "

N. Hackerman, Z. fu r Elek trochemie, 62, Nr. 6/7 , 632 (1958), 
"Sorption, Oxidation and Pass ivity.  "

E. S. Suavely, Jr. and N. Hackerman, Can. J. Chem., 37 , 268 (1959), 
The Anodic Passivation of  Iron . "

N. Hackerman, J. Elec trochem. Soc. (India), VI II (1), 9 (1959), 
"Corro sion Inh ibition and Chelat ing Agents. "

N. Hackerman, Gomptes Rendus du Symp. Eur. sur  les Inh ibiteurs de 
Corros ion, Fe rra ra , Ita ly,  1960, "An Adsorption Theory o f Corrosion 
Inhibition by Organic Compounds. "

N. Hackerman and R. M. Hurd , F irst Int. Cong, on Metal lic Corrosion,  
London, 1961, "Corros ion  Inh ibition and Molecu lar Structure . "

N. E. Wisdom, Jr. and N. Hackerman, J. Electrochem. Soc., 110, 318 
(1963), "Surface Studies on Passive I ron. "

•r. Hackerman is the author and co-author of  more than 170 publ ications. The <
blications listed are among the more  important ones.
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Im po rjan l Pu bl ic at io ns  (con tinu ed )

W. II. W.vle and N. llacke rman,  Advances in Chem. Se rie s, 43, 222 
(1964), "Thermodynamics of Wetting of Solid Oxides. "

N. llackerm an and W. II. Wade, J. Phys. Ch em ., 69, 314 (1965), "A
Microcalo rim ctr ic Study of Liqu id-Liquid Disp lacement Phenomena. "

IL M. Hurd and N. llac kerman, Elcctroch imica  Acta, 9, 1633 (1964),
"Pass ivity  Phenomena at the Sil ico n/E lec tro lyt e In te rfa ce ."

N. llackerman, E. S. Suavely, Jr .,  and J. S. Payne, J r. , J. Elect rochem.
Soc. , 113, 677 (1966), "Effects of Anions on Corros ion Inhibition by 
Organic Compounds. "
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Dr. Atkinson. 1 am pleased this  morning to present an overview of 
the authorization  request of the National Science Foundation for fiscal 
year 1978. We proposed a total p rogram of $885 million, an increase of 
$87.1 million and 10.9 percent more than the program of the curren t 
year.

The new program reflects a decision to press for  a real growth, afte r 
offsetting inflation, of about 3 percent  in total Federal support of 
basic scientific and engineering research. This continues the effort 
begun last year to increase U.S. supp ort for basic research.

This increase is proposed for several reasons. Let me mention four:
Firs t, there has been a cont inuing rise in the cost of research during  

a period in which the real dollar investment in basic research has de
clined. The precise impact of inflation on the cost of research is a matter  
of some debate, but there is general agreement tha t the impact has been 
substan tial ;

Second, there is increasing obsolescence of research instruments and 
equipment;

Third , there are unusually prom ising research opportunities in areas 
such as computer sciences, plant sciences, and chemical processing 
where scientific breakthroughs could have profound effects on our 
economy; and

Four th, advances in biology, engineering, and the Earth  sciences 
are opening new avenues of investigation that are expected to lead to 
improvements in the agriculture and health and also to reduce risks 
from earthquakes.

Senator Kennedy. This subcommittee has been interested in e arth
quake research for a long time. The Congress has repeatedly recom
mended a commitment to increased funding in earthquake research.

My colleague on this committee, Senator Cranston, has been partic
ularly interested in this area of  research. We have faced some opposi
tion in the past.

Where are we on that ? So I can give Senator Cranston  a good report.
[Laughter.]
Dr. Atkinson. I think the plan for the earthquake science is a every 

excellent one. It has been carefully  coordinated with other agencies. 
The National Science Foundation, along with the U.S. Geological 
Survey will be the key players in this game.

A scientific committee out of the Office of Science and Technology 
Policy reviewed the situation. They came up with three levels of ex
penditure  and the level that we are talking about is an intermediate 
level that in the judgment of the scientific community is the right effort 
to be made at this point in time.

Senator  Kennedy. Fine.
Proceed.
Dr. Atkinson. Let me emphasize. Mr. Chairman, tha t basic scien

tific research is a critical, but often unrecognized, form of economic 
investment. It is estimated that more than one-third of the  growth in 
national income du rin"  the postwar  period flowed from advances in 
knowledge, particu larly in the sciences and the new technologies to 
which they gave rise.

I would like to turn now’ to a fulle r discussion in the Foundation ’s 
program for fiscal year 1978.
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In shaping our program, we have sought to continue our efforts in 
all significant areas of inquiry.

We have also sought to focus additiona l resources upon areas which 
could yield important  and fundamental new knowledge and to meet 
some of those concerns and opportuni ties which I have mentioned.

M A TH EM ATIC AL AN D PH Y SIC A L SC IE NCES  AN D EN G IN E ER IN G

We are requesting $249.2 million for mathematical and physical 
sciences and engineering—an increase of $25.3 million in order to 
pursue a broad range of opportunities.

In elementary particle physics, we plan to star t conversion of the 
Cornell electron synchrotron into an electron-positron colliding beam 
device and also to continue substantial suppo rt of user groups a t other 
accelerator facilities.

We intend to increase funding of sophisticated new instrumen
tation, especially lasers, for experiments in chemistry and to support 
design studies for  the construction of a heavy ion facility.

We plan initiatives in our mathematics and computer science p ro
grams aimed at using computers more efficiently and improving the 
problem-solving power of computer software.

There are increases f or upgrading and expanding the synchrotron 
radiat ion facilities at Standard  University and the Universi ty of 
Wisconsin.

In engineering and materia ls research, we plan to emphasize such 
areas as communications in the optical wave lengths, catalytic proc
esses, superconducting devices, and the synthesis of crystals and com
posite material with unique properties.

AS TR ON OM IC AL , A TM O SPH ERIC , EA RT H AN D OC EA N SC IE NCES

w e are requesting $213.4 million for the astronomical, atmospheric, 
Ear th and ocean sciences, an increase of $24.6 million above the cur 
rent year ’s level.

In astronomy, we are asking increased support for the development 
of extremely sensitive optical and submillimeter detectors tha t are 
superior to the photographic plate tradi tiona lly used in astronomy. We 
also are requesting funding for the support of research projects that  
will use these facilities.

Increases are proposed in the atmospheric sciences for climate 
modeling , long-range forecasting, and studies of atmospheric chemis
try  which include work relevant to man’s impact on the protective 
ozone layer of the stratosphere.

Senator Kennedy. O f course, von are obviously very much aware of 
the enormous concern o f the  public with regard to the severe weather 
this past winter, and the effect tha t it has had on the country, on the 
health and well-being of the people, let alone on the energy situation.

Is there anyth ing you can tell us about our scientific and technical 
capabilities in predicting climate pattern s ?

Wha t kind of work do you do in that area ?
Ur. Atkinson. There is a lot to say there. Senator Kennedy. The 

Foundat ion has had a rath er remarkable his tory in this  area.
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Ab ou t 3 yea rs ago we set up a new program  in c limate  dynam ics.  We 
saw some signif icant op po rtu ni tie s in that  prog ram , alo ng  with a new 
prog ram that  we set up th is  y ear in atm osp her ic chemistry.  There  are 
ind ica tions that  th e sc ient ific com munity  is a ware of pe nd ing  problems 
and a nt ic ipat ing these p rob lem s with ap prop riate e fforts.

Se na tor K ennedy. I s it a tech nologic al problem, or  do we lack the 
basic  knowledge we need  to  make im po rta nt  breakthrou gh s?  Are  we 
not givin g sufficient tim e and support  to the researc h ? Or  wh at is the  
sta te of  the ar t, so to s peak ? How  difficult will it be to  get  some im po r
ta nt brea kthrou gh s ?

Dr . Atkinso n. I am not an exp ert  here , but I th in k it is a mixed 
prob lem. On the  one h and, the  necessary th eor y is sti ll be ing  developed . 
On the  oth er han d, the necessa ry da ta observatio ns th at  would feed 
into some of these  models has  not been ava ilable  in the pas t. I t is now 
Incom ing  avai lable. Th ere  is a m ix between data  an d theory here th at  is 
ju st  beginn ing  to jell. It pro vid es sign ificant  promise fo r the  future .

I) r. Todd or  Dr.  N ierenberg may  want to com ment  f ur ther .
Dr . T odd. I th ink . Se na tor, the pro gress in the  un de rst an ding  of 

climate is quite  good, bu t na tu ra lly  what is happ en ing at the  presen t 
tim e is t ha t progress is b ein g made in un de rst an ding  th e causes of the  
very large changes. Fo r exa mple, majo r glacia l periods  ended abou t 
18,000 yea rs ago. As a res ult  of  work both in the  atm osp here and  in 
the  oceans area we are  rea ch ing  the s tage where we hav e a good un de r
sta nd in g of  the causes o f tho se m ajo r glacial periods .

Wh en you look at a sm al ler  va ria tio n, such as the so-cal led Li ttl e 
Ice Age o f the  17th centu ry, where the  Na tion exp erie nce d a series of 
qu ite  cold win ters , p rogress is being made , but not quite with  the same 
degree of  ce rta inty  as to wha t the causes  m igh t be o f those . Na tura lly , 
the n, the  s ma ller  the cha nge from  normal  beh avior,  the  more difficult 
it is t o discer n the causes.

I th ink with  respect to  th is past  win ter,  it rea lly  was not a reco rd- 
bre ake r, but it was a bit on the  cool side com pared to the  average  fo r 
the  pas t cen tury. There  are  some ind ica tions th at  we c an expect in the  
nex t centu ry or so a som ewhat high er  frequency  of  cold winte rs;  bu t 
again  in terms  of p ast clima te cha nces, i t is  a ra th er  gentle c ha ng e; an d 
it is theref ore h arde r to  abs olu tely i de nt ify  the  causes.

Dr.  Atki nso n. In  the  Ear th  sciences we are plac ing grea ter em
phasi s upon  work fo r un de rs tand ing earthquake mechanisms and  fo r 
dev eloping the det aile d kno wledge  required for mod els to predict  the  
tim e an d place  of m ajo r E art h  movements.

We are seek ing increased  su op or t of  oce ano gra phic field stud ies,  
inc ludin g more det ailed analy sis  of  the  cores  obtained from the  deep 
sea dr ill in g pro jec t, and also ad dit ion al  ship and submersible time 
needed fo r the conduc t of  m arine  s tudi es. NSF  provide s abou t 70 p er 
cent  of  the support  necessa ry to main tai n and  opera te the  32 resea rch 
vessels in the  academic  fleet.

Fu nd s are  also reques ted  to con tinu e on schedule  the  con stru ctio n 
of  the  very l arg e a rra y.  VL A, fo r ra dio  ast ronomy.

Se na tor K ennedy. We had two  NSF research vessels  ass ist ing  in 
asse ssing the  dam age  caused by the  Ar go  Merch ant oil spil l off ou r 
coas t in  New En glan d.

Can someone on the  pane l tell  us a l itt le  b it abo ut the  w ork  t ha t was 
done and is being done in at tempt ing to  eva lua te the long-rang e im 
pac ts t ha t the spill  w ould  have  ?
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Dr . A tkinso n. One of  those  vessels was from Wo ods  Hole, and the  
othe r was from  the  Unive rsi ty  of Rhode Isl and. Bo th are  pa rt  of  the  
academic fleet.

Dr . Todd is fam ili ar  with  th at  story .
Dr . Todd. The Woods  Ho le In st itu tio n,  as you pe rhap s know,  has  

been l ook ing into  the  ecologica l effects of oil spi lls  for  quite some ye ars . 
W ith  respect to the  Arg o Me rch ant d isa ste r, we were  lucky in th at  it 
occ urred at a time  when  one of the  Woods Hole ships  was at  home as 
was the  new Un iversit y of  Rhode Is land  ship, which  th is com mit tee 
was ins tru me nta l in au tho riz ing.  These were the  ship s used to take out  
some of  the Federal  tea ms  ins pecting  the  site  and to pe rm it scient ists  
to make in itial  baseline mea surements of  t he  spi ll and its beh avior  in 
the  day s immedia tely  fol low ing  the  spi ll when the sto rm win ds were 
blo win g it  to sea.

Con trary to some of  t he  spi lls  c loser to shore, where  the  pet roleum  
settle d ra th er  qui ckly to the  bottom and is sti ll det ectable in the 
marshes, a good deal of  th is  spi ll stayed  on the  surf ace and  blew ra th er  
rapi dl y tow ard  the  G ul f S tream .

Th e committ ee might be intere sted to know  t hat  the  new ship at  th e 
Un iversit y of  R hode Is land  had just rec ently  been dedic ate d and was 
at  t hat  time undergo ing  in itial tests . I t  w as not yet fu lly  involved in 
the  rese arch pro gra m,  so the  op po rtu ni ty  to use it  on the  Ar go  Me r
chan t oil spil l worked in well with  its  in iti al  sha ked own cruise.

Se na tor K ennedy. W ha t are  you find ing? Do you wa nt  to send  us 
a no te on that?

Dr . Todd. Pe rh ap s I cou ld am pl ify  th at  fo r the  rec ord; bu t the  
in iti al  find ings were th at  even tho ugh it was a pe rio d of  very  intense  
storms, the  oil  th at  was spi lled stayed  on the  sur fac e more  com pletely  
th an  h ad been expected . Th ere fore,  it  was moved by the  winds. I  think  
we do not yet know the  ex ten t to which the  oil impac ted  the  bot tom  
in that  fish area.

Se na tor K ennedy. Bu t the y are  rev iew ing  tha t, as I un de rst and it?
Dr . T odd. Tha t is corr ect, si r;  it is being followed closely and mo ni

tored  every few days.
Se na tor K ennedy. A numb er of pieces of  leg islation  on tank er  

sa fe ty  and  oil spi lls  have been int rod uce d. I have  one and a n um ber o f 
my colleagues , Se na tor Magnuson and oth ers , hav e also int rod uce d 
bills . They deal with the  des ign  of  t anke rs,  the  tr ai nin g o f person nel , 
navig ati on , and  equ ipm ent . They pro vid e fo r mon ito rin g the  en try  
of  sh ips  in to Am erican waters. There  is a p rov isio n in most of  the  bi lls  
fo r re search in th is w hole area.

W ha t do you know about where we are  on th at  ? Is  the re an ythi ng  
you can tell us? Are you wo rki ng  in th at  are a?  We are  going  to be 
faced,  obviously, w ith  a c on tin uing  need fo r i mp orted  oil  p rod uct s. We 
get  the  equ ivalent of  one Azyo Me rch ant land ing in Massachu set ts 
every  day. We are go ing  to  be, wh eth er we l ike it  or not fo r a c on tin u
ing  period  o f t ime , impo rti ng  th is oil and we a re go ing to be faced fo r 
the  foreseeable  future w ith  th is k ind  of  problem .

Can you tell us a lit tle  b it about the  n ature of  th e scientific in fo rm a
tion in th at  a rea of science and technology  ? Maybe you want to s ubm it 
some thing  to us la te r on this .

Dr . Atkinso n. We wou ld like to sub mit som eth ing  fo r the  reco rd. I 
can say  we do not have  an ythi ng  a t the  moment in the  RA NN  di rec
tora te .

[T he  m ate ria l ref erred to fol low s;]
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Mater ia l fo r record on impact o f ARGO merchant o il  s p il l fo llo w s:

Two academic oceanographic inst itu tio ns --W oo ds  Hole Oceanographic 
In s ti tu ti o n  (WHOI) and U n iv ers ity of Rhode Island (URI)--have 
part ic ip ate d in early mon ito rin g of the s p i ll .  WHOI carr ie d out 
two sh or t cru ise s in  la te  December on the R/V Oceanus in vo lv in g a 
to ta l o f 4 ship days and the  e ff o rt s  o f a to ta l s c ie n ti fi c  comple
ment o f 30. They cooperated w ith  the NOAA Federal Oil S p il l Response 
Team but rece ived no fun din g from NOAA. WHOI has also sent it s  
smal l boat Aster ias to  the  s p il l area several times and severa l members 
o f the  s ta ff  have carr ied ou t chemical analyses on sediment samples.
WHOI's invo lvement has been quite  lim ited  since funds are not  ava ila ble
fo r  long-term  mon ito rin g.  To date they have found o il  in  the  sediments
colle ct ed in  the reg ion  o f the  s p i l l ,  some of which has been id e n ti fi e d  •
as de riv ing from the Argo Merchant . To date WHOI has no t found o il
contamin atio n of b io lo g ic a l samples.

URI has conducted fo ur cruise s on the R/V Endeavor in vo lv in g 14 days
at sea and a to ta l s c ie n ti fi c  complement of 61. URI received $85,000 *
from NOAA fo r f ie ld  data co lle c ti n g  cos ts includ ing most o f the ship
time. NOAA funding has not been ava ila b le , however, fo r  data an alys is .
To the ex tent  th at th is  is  being ca rr ied ou t, the time and e ff o r t o f 
s ta f f is  being di ve rte d from  othe r pro je ct s.  Some sample analyses 
have been performed by the  U.S. Coast Guard Laboratory  a t Groton,
Co nnecticut,  and othe rs , by USCG personne l aboard R/V Endeavor.

An area of  approximate ly 1200 square mi les  o f Nantucket S hoa ls -L it tle  
George's Bank area has been examined fo r bottom sediment contamin atio n.
Traces o f o il  in  the sediments were confin ed to  an area as small as 50 
square m ile s,  with  on ly a few sta tio ns showing s ig n if ic a n t contamin atio n.
The find in g  o f the presence of o il  in  the sediments is  important since 
previous stu die s have shown th at frac tions o f petro leum can pers is t in  
the sediments fo r a t le ast 5 years,  perhaps long er , thus  a ffec ting  the 
organisms dw el ling in  or on these sediments on a long term basis .

Severa l observations were made on board Endeavor re la ti n g  to  the  poss ible 
e ff ec ts  on the biota o f the  area. I t  should be noted th a t these observa
tio ns are superf ic ia l in  ch arac ter and th a t fu tu re  hi stop at ho logic and 
chemical  an alys is and ec olog ical  de sc rip tio ns  w il l be necessary in  ord er 
to  make fi n a l obse rvat ion s. Zooplankton samples were examined micro 
scopic a lly  and found to  have o il  dr op le ts  adhering to  th e ir  appendages 
and in  th e ir  d ig est iv e tr a c ts . Pre lim inary Coast Guard screening 
indica ted th at the o il  dr ople ts  were Argo Merchant o i l .  The two main 
classes which appeared to  be af fected  were copepods and amphipods.
La ter labo ra to ry  an alys is w il l reveal the percen tage o f the to ta l
po pu lat ion  invo lve d. The zoop lankton which were v is u a ll y  af fected  in *
th is  way were found to extend over a 120 square mile  area in the  v ic in it y
o f the wreck. The e ff e c t o f these contam inated  organisms on the food
cha in o f the  area is  pr es en tly  under study by the Na tiona l Marine
Fish er ies Se rvice. Phytoplankton samples were als o co lle ct ed but ~
labo ra to ry  work is  needed to  make even pr el im inar y observa tions  of  these
organisms.

Conclus ive re su lts would re qu ire  a continued f ie ld  sampl ing program 
fo r  severa l years  accompanied by we ll-s upported labo ra to ry  analy sis  
to  assess long-term  impact.
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Mater ia l fo r record on o i l - s p i l l  technology fo llo ws:

NSF's RANN has, in past fi s c a l ye ars,  supported stu die s re la te d to o il  
s p il ls ,  but the Environment E ffect s o f Energy Program has now been 
terminated  since ERDA has assumed th is  re sp o n s ib il it y . De sc rip tio ns  
o f severa l FY 76 RANN pro je ct s on s p il ls  are appended. No othe r 
o i l - s p i l l  projec ts  are cu rr en tly  funded by NSF.

The U.S. Coast Guard has es tabl ishe d a "Federal Oi l S p il l S tr ik e 
Force" to  meet it s  re sp o n s ib il it y  to take the lead in  emergency 
recove ry and clean up procedures fo llo w in g an o il  s p i ll .  Although 
the Environmental Pro tect ion Agency (EPA) presumably has the 
re sp o n s ib il it y  under the  Na tiona l Contingency Plan on Oil and 
Hazardous Mater ia ls fo r Assessment o f damages, i t  appears th at NOAA 
played the  ce nt ra l ro le  in  the  Argo Merchant s p il l w ith  i ts  sponsorsh ip 
o f a Federal Oi l S p il l Response Team. A comprehensive re port  on th is  
s p il l is  cu rr en tly  in  prep arat ion by NOAA.
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Beach Morp ho log y in Rela tion to the  D ist rib ution  of Oil From a Spil l in the  Str ait s o f M agel lan:  A Com
pa ris on  w ith  Poten tia l Spill Sites  in New England  and  Ala ska ; Miles  O. Hayes; U niv ers ity  o f South 
Ca rol ina  29208; $98,600 for 12 m onth s beg inning December 15, 1975.

In Augus t, 1974, the  superta nke r Meltiln ran  
ag roun d in the Straits  of Magellan. Near ly 18 
mil lion  ga llo ns  o f cru de oi l spilled  into  the wa ter  
an d ab ou t 80% of that  was  washed ashore. Brief 
stu die s m ade  ov er a  12-month period from August 
1974 to  Au gust 1975 indica te that much of the  oil 
washe d a sh ore is stil l on  the  beaches—along  nearly  
100 km of sho rel ine . Chemical studies indicate th at, 
at least du rin g the  f irst 5 mo nths  following the  ac
cident , the oil on  the  beaches  und erw ent little 
degra da tio n.

Tire objec tive  of this  research is to develop a 
lan d-f orm  c lassi fica tion of beaches in the Stra its o f 
Mage llan an d to measu re the amounts  of o il tha t 
has  accum ula ted  on  th e different classes of beaches 
as a r esul t of  oil spill s. This information would  be 
useful in pre dic ting the  extent of  oil spill dam age 
on a pa rti cu la r class of  beach. In add ition , a  stu dy 
of th e be ach  processes  would also indicate changes 
occurring  th roug h wave action.

To date,  the beaches have  been classified,  
am ounts  of oil note d, wave action s tudied, an d over 
65 de tailed beach profiles measured along 100 km 
of sh ore line. Perma nent survey stakes  have been 
set so that  ch ang es in beach form can be m easu red 
in the  fu ture . It has  been found in beaches  subjec t 
to e ros ion  th at  an imp ort ant  m eans  of  oil removal  
is by wa ve  an d cu rre nt  action whic h actu ally 
destroy a pa rt of the beach by removing sedimen t 
an d oil . Th e oil is lost to the  water and the  resu lting 
de an  sedim ent is the n washed up onto an oth er

beach. On othe r beaches,  the  in- place oil is being 
covered by fresh sedim ent being washed  in from 
previously  eroded beaches. Alth ough  thi s process 
is understood, the  rate at which  it occurs  is not. 
Rate information can be ob tained by usi ng the  
survey stakes which were placed a lon g the  beach es 
by the Principal Inves tigator du ring  the  orig ina l 
trip to the  beaches in Feb ruary 1976. In Au gust 
1976 the researche rs will re tu rn  to the  beaches to 
measure  new beach prof iles in or de r to calculat e 
the  rate  o f beach des truc tion  an d bu ild -up in the  
six months between trips.  A t thi s time, beach pr o
cesses in win ter will also  be  studie d. Previous NSF 
studies have shown tha t pa rts  of the  Stra its of  
Magellan are  s trikin gly sim ilar  to  c oasta l areas of 
New England a nd Sou the rn Alaska.  The  rate  info r
mation obta ined  by studying th e  C hilean beac hes 
will provide valuable data pe rta in ing to the  New 
England & Alaskan beaches; su ch  as, the  type of 
damage to expect, the  na tu re  of  wave processes, 
and the  rate  at whic h wav e ac tio n w ill e ithe r clean  
a beach or cover existing oil w ith  fres h s edim ent.

Because of the  expected inc rea se of  oil activ ity 
(product ion,  refining, tra nspo rta tio n, and storage) 
in N.E. & Southern Alaska , th e probab ility  of oil 
spills  in these areas will i ncre ase.  In form atio n from 
this-research projec t w ill pro vide  re searche rs with 
data  for class ifying New Engla nd Alask an b each es 
on the basis of potentia l sp ill dama ge  and  wi ll a lso 
be useful in the  pla nning of  site s for pet roleum 
facilities.



Microb iolog ica l Effects o f Petroleum  Accumulat ion  on Beaches; Rita R. Colwell; Un ivers ity  o f M aryla nd . 
Co’lege Park, Maryland 20742; 592,000 fo r 12 months beginning March 15. 1976.

Th is project is part of a broader AENV-sponsored 
stu dy  designed to evaluate the effects o f o il which 
has spilled on diffe rent  beach types.

The purpose o f this  s tudy is to  evaluate  the en
vironm ental  effects o f spi lled  oi l on microorgan
isms of beaches. This is importa nt and time ly 
research because microorganisms play a vita l role 
in  the life  cycle of higher anim als and plants; and 
because their  destruction can result in plant loss 
which , in turn, reduces the  stabil ity  o f beaches. In 
addit ion , microorganisms contr ibu te significan tly 
in  degrading spilled oil, thus prov id ing a natura l 
means o f clean-up after a spill.

The research plan involves  the  collec tio n o f sedi
ment and water  samples and (1) me asur ing  the  
effect of  oil  on mic roorganism po pu latio ns ; (2) 
eva luat ing effects o f oi l on  oi l-d eg rading  bac ter ia 
by monito ring bacteria during degradat ion  o f a 
control oi l; and (3) assessing the  poten tia l fo r bac
teria to degrade oil  by ino cu lat ing  o il  samples w ith  
organisms and ana lyzing org an ic extracts  as a 
function of time. These factors w il l be  evaluated fo r 
their  relevance to dif ferent types o f beaches in  the 
spi ll area, resulting in the inf or mat ion necessary to  
rate or  rank  beaches on  the  basis  o f beach typ e in  
terms of potential  for  damage to  microo rgan ism s 
and potential  for  degradation o f the  sp ille d o il.

Physico-Chem ica l Reactions o f M etals  in  Petroleum W ith  Beach Sediment; Joseph l l.  Rule; Departm ent o f 
Geologica l Sciences, Un ive rsity  of Tennessee, Kn oxv ille,  Tennessee 37916; $56,300 for  15 months begin 

ning  June 1, 1976.

Th is  research project is closely re lated to tw o other 
NSF-fu nded studies which  were prompted by the 
large  o il sp ill  that occurred in Augus t 1974 in  the 
Strai ts o f Magellan. In tha t spill , nea rly 18 m illion  
ga llons of crude o il was lost, and  about 80% of that 
o il  as washed up on  to  the beaches. Subsequent 
stud ies show that  much of the o il is s til l there.

The  emphasis o f th is project is on studying the 
ph ys ical -che mical  in te ract ion between o il and 
beach sediment,  par tic ular ly  on the par tition ing  of 
heavy metals  between o il and sediment. The d is
tr ib ution  o f o il  in terms o f sediment type w ill  also 
be s tudied.

Th is research is desi rable for tw o reasons: 1) the 
presence o f metals plays a vital role  in  the produc
ti v it y  o f oil-d egrad ing  bacteria; and 2) heavy metals 
may have a profound  effect on  nutrie nts  in soil

wh ich  would  affect pla nt gr ow th  and subsequent 
beach stabilit y. An end produc t o f the  research is to 
define biological and physico -chemical effects o f oil  
in terms of beach type so that results  can be applied  
to sim ilar beach types in  oth er areas. For th is 
reason, study  o f the Chilean beaches is especial ly 
valuable because of  the sim ila rit y o f the Chilean 
beaches to New England and sou thern Alaskan 
beaches—areas of  the United States lik ely  to ex
perience a considerab le increase in  pet roleum ac
tivi ty  in the not -too-d istan t future .

The goals o f this research w il l be accomplished 
by studying samples in one small area of  the Straits  
wh ich  serves as a microcosm o f the en tire region. 
This  area, the Punta Anegada, comprises a number 
of  d iffe ren t types of beach sediment,  a ll o f which  
have been heavily  inundated by o il.

Com pu ter M od el  fo r O il Spill  Moveme nt in Delaware Bay; Robert B. Biggs; College o f Mar ine  Studies, 
Unive rs ity  o f Delaware, New ark, Delaware 19711; 5186,600 for  12 months begin nin g A p ri l 1. 1976.

Th is is a continuance  o f an 18-m onth  project 
o rig in a lly  funded by NSF in  FY 1974. The Lower 
Delaware Bay is the site of  an extensive transfer of 
crud e o il fro m large tankers to small vessels. Fre
qu en tly , s mall  spills  occur, and the potentia l for a 
massive sp ill  is always present. The objective of this 
stud y is to deve lop a computer  model wh ich pre
dic ts the 2-dim ens iona l movement o f an o il spill  in 
Delaware Bay in  terms o f locations and time. The 
compu ter model w ill  predic t o il movement in rela
tio n to cu rren t and wind  conditio ns, bottom 
top ography, size of sp ill , and viscosity' o f o il. This 
ca pa bi lity  all ow s for  the efficien t p lacin g o f equ ip
me nt during a clean-up operation. In addition,  the

model w il l show where a sp ill  is lik el y to migra te 
du rin g a given season of the year, thu s ind ica ting 
where, along the shoreline, clean-up equ ipm ent  
shou ld be stored for  the most advantageous use.

The goals for the  remaining year o f the study are 
to: (1) incorporate into the model severe w ind con
ditions and the behavior o f frontals ; (2) complete 
water-oil emu lsification stud ies; and (3) complete 
remote sensing studies for the  purpose of  tracking 
the spills and va lida ting  the study.  In  addit ion , 
different ways o f hand ling incom ing  o il shipmen ts 
in the Low er Delaware Bay w il l also be evaluated.
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I)r. Atkinson. On the  othe r hand, there are a number of  leads, pa r
ticular ly related to recombinant DNA work t ha t are very promising 
with regard to oil spills.

I)r. Clark  may want to expand on that.  There are some basic re
search thrusts  tha t are under  way now tha t are quite promising.

Do you want to describe the R. & D. recombinant work?
Dr. Clark. These findings are related to the recombinant DNA 

technology work; but, instead, the investigators have used a series of 
natu ral plasmids and natu ral mutants of the bacterial  pseudoinonad 
strain  to construct organisms tha t are capable of  disgesting the hydro
carbons of oil and converting them into protein. The impact tha t these 
organisms might have on environmental situations remains to be as
certained; but the findings offer very promising leads in terms of 
providing a natural way of controlling  the impact o f an oil spill.

Senator Kennedy. Dr. Nierenberg, would you like to make any 
comments ?

Dr. Nierenberg. One general one.
We know a fair  amount, part icula rly from work at Woods Hole. 

There is a group there tha t has worked on this problem for many 
years, long before it became popular. There is also one at the Univer
sity of California , Berkeley at Bodega Bay. We really know a good 
deal about some aspects of this problem.

The difficulty, sir, is that when we use the words “oil tanker spills” 
we are really talkin g about something very variable. There are many 
different fractions that  are carried by ships, some of  them very vola
tile, that  disappearing very rapidly; I can say to the extent we are 
discussing it , with very little effect on the environment.

Others are very heavy, residual fractions th at go through chemical 
reactions with which I am not totally familiar.

My colleague, Dr. Hackerinan, on the r ight could explain the chem
ical details. These have long-term residual effects th at we are deeply 
concerned about. In simple language, an oil spill, on the average, is 
a temporary tragedy for the locality.

Generally speaking, the locality will recover in time. T say “gener
ally.” I can invent a situation where the local damage will be more 
permanent. What we are concerned about, however, is some of the 
very long-term effects rig ht now of oil spills. Tha t is why the question 
about residuals comes up so impor tantly  as an example. Here, as in 
many other problems of social importance, we are in a  good half-way 
hut not totally  sat isfactory  position as to needed knowledge.

Dr. H ackerman. May I inte rrup t to point out that what Dr. Clark 
has just told you is a fine example of research done in one area and ap
plied elsewhere without any prio r understanding tha t that  would be 
the case.

The fact  tha t these mutan ts may indeed digest the hydrocarbon- 
protein  is very important. But it had nothing to do with petroleum to 
begin with.

Senator Kennedy. OK.

BIOLOGICAL, BEHAVIORAL AND SOCIAL SCIENCES

Dr. Atkinson. For  the biological, behavioral and social sciences, 
we seek $144.8 million, an increase of $18.2 million over the current 
year's funding.
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Wc are stressing fundamental studies in the plan t sciences, espec
ially the processes of photosynthesis and nitrogen fixation. Bette r 
understanding of these processes could lead to significant advances in 
agriculture. In the behavioral area, we want to take advantage of 
recent advances in instrumentation to deepen our understanding of 
how nerve impulses are transmitted, how nerve networks are organized 
in the brain, and how these networks control learning and other 
higher order cognitive processes. We also want to understand more 
about the regulatory interactions of  organisms in natural ecosystems.

Senator Kennedy. You have, as T understand it, some $800,000 set 
aside for efforts to improve DNA research facilities; is that  correct ?

Dr. Atkinson. That is correct.
Senator Kennedy. That  is a matter of enormous importance and 

public concern.
Is th at enough in that area ? What did you request ?
Dr. Atkinson. I have the figure here.
It  is closer to $800,000 in the 1978 budget. A key aspect of our NSF 

budget for 1978 is instrumentation  and improvement of facilities; and 
so it is double that  figure. In 1978 we plan to support conversion of 
approximately  20 laboratories that would be involved in what is 
called moderate-risk research and some 40 laboratories which would 
be involved in what is called low-hazard risk.

Senator Kennedy. You basically use th at to give advice to various 
institutions, do you ?

I)r. Atkinson. Those funds will be actually made available fo r con
struction and renovation purposes.

Senator Kennedy. Is it not technical assistance? You are not ac
tually improving the facility, are you ?

Dr. Atkinson. No. We will be provid ing the funds for construction 
of the faci lity or the modification of a facility.

Senator  Kennedy. How are you going to do it? How far  can 
$800,000 go in terms of those various facilities?

Dr. A tkinson. Dr. C lark is the expert here.
Dr. Clark. If  I could c larify , we first of all do not expect to pro

vide funds for any of  the laboratories that  are in the so-called high- 
risk category, so that the bulk of our funds will go toward improving 
existing laboratories to bring them in line with current standards as 
specified in NIH guidelines.

It  turns out that for many laboratories to bring  them into line for 
the so-called P-2 level of containment, which is the minimum risk 
level, many of the conversions can be done for something on the order 
of $10,000. It is just a mat ter of adding  appropriate safety cabinets 
or some particular filtering device or some other special feature.

For converting or equipping a P-3 lab, that  might take on the order 
of $100,000 to $200,000. We would expect to fund some of these facili
ties; but we also know tha t the National Insti tutes  of Health  has a 
significantly larger investment, so that they will be sharing the costs 
of this improvement of facilities.

Senator Kennedy. We want to welcome Senator  Chafee, who is a 
member of our commitee.

We were talking very constructively and favorably about the Rhode 
Island situation where we had the NSF  research vessels based. We
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were discussing the work they did afte r the Argo Merchant oil spill 
off the New England coast.

Senator Chafee. The mere mention of tha t brough t me right  up 
here in a hurry.

Senator Kennedy. Very good.
What actually did you requ est; can you tell us wha t you requested 

from OMB in this area ?
Dr. Clark. In recombinant DNA research ?
Senator Kennedy. Yes. There was not any specific request; it was 

part of the total,  was it?
Dr. Clark. We indicated to them, because of the new opportunities 

available with recombinant DNA research and because of the need to 
make sure that  labs tha t were c arrying out this research were doing 
so under proper  conditions, tha t provisions were included in our ini- *
tial planning ; and our  planning  level request was essentially granted.

I shall have to check details for the record, since we also submitted 
a higher level request that  included additional opportun ities beyond 
the planning level. This was not granted. Perhaps Dr. Sanderson *
would have the information.

[The information re ferred to follows:]
The base budget request to OMB for containment facilities for biohazardous 

research projects are likely to include amounts for recombinant DNA research 
met by the base budget included $7.3 million for additional  instrumentation, 
plant sciences, and membrane research but did not identify specifically those por
tions for recominant DNA research or containment facilities. $1.6 million of the 
$7.3 million additional requested was provided in the President’s budget pri
marily for instrumentation. Some of these additional instrumentat ion and 
research projects are likely to include amounts for recombinant DNA research 
and containment facilities.

Senator K ennedy. How much do you have now for help  and assist
ance to existing laboratories for th is kind of research?

Dr. Clark. Our program activi ty in genetics is requesting $9,100,000 
for fiscal 1978.

You should understand that in areas like biophysics and biochem
istry and also developmental biology, in which the combined funding 
is about $40 million, that fractions of those programs suppo rt recom
binant DNA research. Our current funding in the area : We have some 
46 projects among several program areas tha t involve these techni
ques, and  total funding  invested so far  is about $2.4 million, which is 
in those projects. That is invested over a D/>-year period.

Senator K ennedy. Proceed.
Dr. Atkinson. In the social sciences, we propose to initiate several *

large data  resource efforts, including a major project to analyze data 
gathered—but not tabulated—in the 1940 and 1950 censuses.

From this analysis, we can gain a more detai led understanding of 
U.S. population dynamics since 1940 and trends in social indicators 
such as income distribution.

RE SEAR CH  A PPLIE D  TO NATIO NAL NE ED S

For research applied to national  needs, we are requesting $78 mil
lion, an increase of $10.4 million. Nearly all of this increase is for 
earthquake engineering and policy studies dealing with the social
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and economic consequences of earthquakes and earthquake warning 
systems.

This is a part of a large r Federal effort in earthquake research 
developed jointly bv NSF and the U.S. Geological Survey.

The expanded RANN effort in this area totals  $20 million com
pared with $8.2 million in fiscal year 1977. It  gives emphasis to 
the siting and struc tural  design of buildings—including the rein
forcement of existing structures—to minimize damage and casualties 
from earthquakes.

We also propose to increase support for research on renewable 
resources such as forest and agricu ltural wastes. These wastes may 
serve as nonconventional sources of food protein as well as sources 
of chemicals and other usable products.

Senator Kennedy. Some books have been written  recently about 
small-scale technology in communities, to help smaller units to make 
important contributions  in a wide range of different areas of public 
concern.

I am interested in what RANN does in terms of these smaller 
technologies? What possibilities exist for NSF to make a contribu
tion in this area ?

Dr. Atkinson. You know the background of  the effort, in terms of 
a little  book called “Small Is Beauti ful.” The general titl e tha t now 
seems to apply, is “Appropriate  Technologies.” The  National Science 
Foundat ion, both in the RANN directorate and elsewhere, has been 
very interested in developments of this sort.

We are sponsoring a major conference on appropria te technologies 
to be held next year by the American Academy of Arts  and Sciences. 
Many of our projects are oriented toward exploring opportunit ies in 
this direction, and the Foundation  now has under consideration a 
number of projects relat ing to this general effort.

I think  it  is an area that  the Foundation is very well aware of and 
quite interested in.

Senator  Kennedy. Do you now have or have you in the past, made 
any grants to any of these groups ?

Dr. Atkinson. Yes; we have. I would be prepared to supply some 
of that for the record.

Senator Kennedy. Can you give us a note on this, about what you 
are doing currently and what the different topic areas are? Perhaps 
you could give us a little  bit about some of those tha t have been turned 
down as well. I would be interested in some of the ones that  have 
been turned down and in knowing why.

Dr. Atkinson. There is going to be a definitional problem here 
of just what we mean by “appropria te technologies” and how we 
formulate  that note, but we will try to do the best we can.

Senator  Kennedy. Fine.
[The information referred  to follows:]

87-7 69 0 - 7 7 - 3
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Senator Kennedy

Question:  (Regarding Appropriate Technology):

Can you give us a note on th is , about what you are doing 
cu rren tly  on i t  in  terms of  support; what the d if fe re n t 
kinds of  topic areas are? Perhaps you could give us a 
l i t t l e  b it  about some of those that  have been turned down 
as wel l. I would be intere ste d in some of  the ones th at  
are turned down and the reasons perhaps fo r th at .

Response: The term appropriate  technology has come to mean technology 
that  is  developed to  most e ffective ly  use the mix of  human 
and physical resources at  the s ite  of  ap pl icat ion.  The con
cept re flects  a growing concern in the soc iety  about env iron - *
mental degradation, resource shortages, unemployment, and 
increas ing urban iza tion that  can be at tr ib ut ed  to the use 
of  large-scale  production  technologies that  have been harm
fu l to the environment, wasteful of  resources, and ca pi ta l 
inten siv e.  *

NSF's program of  Research Applied to  National Needs (RANN) 
has been support ing severa l pro jec ts over the la s t few years 
th at  are con centrating on issues o f waste re cy cl ing,  su bs ti
tutes fo r petrochemicals in  agricu ltu re , convers ion of  waste 
to feed stuf fs , recy cl ing of  waste heat , so lar  energy, and 
co ntro lle d environment agric ultu re . These proje cts  are clo se ly 
re lated  to concerns fo r preservat ion of the environment, reduc
tio n of  waste, and wise use of scarce resources th at  are issues 
of concern to appro priate  techno log ists. Several but not a ll  
o f the pro jec ts are focused on small-sca le ap pl icat ion fo r 
use by small farmers. A li s ti n g  of  current RANN app ropriate 
technology proje cts  is  attached.

In an e ff o rt  to exp lore  how RANN might fu rther support the 
ap pl icat ion of  science and technology to more app rop riate 
so lut ion s to our resource and environmental problems, RANN 
supported a survey of app ropriate technologis ts in  the fi e ld , 
to  which more than thre e hundred groups and in div idua ls  respond
ed. We were inte rested  to know about the scope o f th e ir  ac tiv 
it ie s ,  the lega l and technical  problems they face in moving 
from idea to app lic atio n, and th e ir  recommendations fo r Federal 
a c ti v it y  in support o f app ropriate technology. That repo rt is  
completed and w il l be used as a basis fo r a workshop which w il l 
bring  together  appropriate  technologis ts from the un iver si tie s 
and the fi e ld  to exp lore  how RANN might expand it s  ro le  of 
bring ing  science and technology to bear on appro priate  so lu-  *
tio ns  to our resource and environmental problems.

Many of  the ongoing appropria te technology projec ts are being 
ca rried  out by inve st igators in research in s ti tu ti o n s . However, «
there is  a community o f appropria te technolo gis ts who are fi e ld  
inventors on an individu al  basis or  w ith in  small businesses.
RANN is  cu rren tly  inve st igat ing options fo r br ing ing  sc ie n ti fi c  
and technica l ass istance  to these inve ntors in  ways th at  are not 
a disin cent ive  to th e ir  inventiveness.
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U.S . ANTARC TIC PROGRAM

I)r . Atkins on . We are  req uesting  $4-7.5 mi llio n fo r the U.S . Ant 
arc tic  prog ram , an increase of  $2.2 mil lion . NSF  is resp ons ible  for  
all U.S . researc h c onducte d in the An tarc tic , as well as su pp or t ac tiv i
ties such as sh ips , a ircr af t, hel ico pte rs, and the  research sta tio ns  th em 
selves.

Th e proposed increase inc lud es about $1 mil lion  fo r researc h and  
$1.2 mil lion  fo r ope rat ion s. Th e increase fo r op era tio ns  support  is 
abou t 3 percen t and reflec ts a determ ined effort to hold down these 
costs.

Se na tor K ennedy. Th e Na vy used to pay  fo r th at , did  they not ?
Dr . Atkins on . The Nav y pro vides much  of  ou r su pp or t, but it is

* pro vid ed  throu gh  funds from the  Na tional  Science Fo un da tio n.
Se na tor K ennedy. H ow has th at  cha nged in rec en t yea rs?  Has 

the re no t been more of a s hi ft  of  th at  finan cial  burden o nto  N SF ?
Dr.  Atkins on . Dr. To dd , wou ld you describe the  sit ua tio n here?

* Dr. T odd. You are  correct,  Se na tor  Kenne dy.  Th ere was a ma jor  
exam ina tion of the  prog ram a few yea rs ago. In  the  con tex t of  th at  
exam ina tion, it was decided  th at  it was ap pr op riate to iden tify all 
of  the  costs  asso ciated wi th the U.S. prog ram in Antar ct ica and to 
bud get  fo r them  throu gh  the  Na tional  Science Fo un da tio n bud get .

At th at  time, the  De pa rtm en t of Defense went  th ro ug h a carefu l 
exercise  to  iden tifv all of  thei r costs and sim ila rly  the  De pa rtm en t of 
Tr an sp or ta tio n fo r Coast Gua rd  costs. Those are  now in the  Na tional  
Science Foun da tio n bud get  and I believe  th is  is the  second year in 
which 100 pe rcent of  t he identif iab le costs are  in ou r pro gra m.

Se na tor K ennedy. So wh at does th at  amoun t to in do lla rs and  
cent s ? W ha t does it mean  w hen you assume those costs , ap prox im ate ly ?

Dr.  T odd. The NSF  budget request is ap prox im ately $40 mill ion 
high er  th an  it otherwise  would  have  been.

Se na tor K ennedy. All rig ht .

science education

Dr. Atkinson. The  Fo un da tio n is ma ndate d by Congress to 
str en gthe n science edu cat ion  pro gra ms  at all levels. For th is purp ose, 
we are requ es tin g$75.7 million.

We have res tru ctured  ou r science edu cat ion  prog ram s and  initiate d 
several new e fforts to c ar ry  ou t reco mm end atio ns of the Cong ress.

* We are pro posing an incr ease of $3.5 mil lion  fo r com preh ensive 
ass ista nce  to un de rgradu ate  science edu cat ion , CAUSE , a pro gra m 
des igned to help the ap prox im ately  2,300 2- and 4-year nonrese arch - 
or ien ted  colleges and univ ers itie s.

* The program  w ould prov ide  3-y ear  grant s of  up to $2,500 per  gr an t. 
The gr an ts  go to de pa rtm en ts and  insti tut ion s prop os ing comp reh en
sive, cle arl y focused, and  long  las tin g impro vem ents in science edu ca
tion.

For abo ut 750 insti tu tio ns  offer ing  advan ced  degrees  in the  sciences, 
we now’ su pp or t a com pan ion  pro gra m,  research in iti at ion and  su p
po rt,  RTAS, designed  to meet the  tr ai ni ng  needs of  yo un g scientis ts. 
There  is also a p rog ram  o f sm all gr an ts to indiv idu al facu lty  m embers 
to improve the qu ali ty of specif ic course offer ings.
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The faculty improvement program now includes the precollege 
teacher development program established at the direction of the 
Congress.

These workshops and seminars provide opportunities  for both 
elementary and secondary schoolteachers to strengthen and update 
their science backgrounds and improve thei r instructional skills.

The program will provide instruction for approximately 5,000 
precollege teachers. We also plan to increase the number of science 
faculty  professional development awards  to undergraduate faculty in 
2- and 4-year colleges and universities.

The Foundation is also sponsoring a variety of programs to 
strengthen science education for women, minorities, and the handi
capped who are underrepresented among holders of advanced scien
tific degrees.

The science and society program continues its new Science for 
Citizens effort, which is just  getting  started, and has significant 
potential and usefulness.

Present Science for Citizens activities are experimental and in
vestigatory. It is impor tant, therefore, to take time to learn from 
the work now in progress.

By the end of this fiscal year, the first round of awards in the 
public service science residency and internship programs will have 
been completed and some awards for forums, conferences, and work
shops made.

We will a }so have an oppor tunity to benefit from studies completed 
and underway, as well as the deliberations and advice of our Science 
for Citizens Advisory Committee.

An evaluative statement to the Congress on the program's activities 
up to October 31. 1977, will have been prepared and delivered. Thus at 
present we are proposing only a small increase in funds for fiscal 
year 1978.

SC IE N T IF IC , TEC HNOLO GIC AL AN D IN TE R N A T IO N A L  AF FA IRS

We are requesting $22.G million for scientific, technological and in
ternational affairs, an increase of $2 million over the present year.

This program provides support for international cooperative scien
tific activities which serve both the needs of U.S. scientists and this 
Nation's foreign policy objectives. The activity fosters information 
exchange among scientists, engineers and other users of scientific 
information.

It  also supports the collection and analysis of data needed for 
science planning and policy formulation by NSF  and other Federal 
agencies. Slightly more than  half  of the proposed increase of $2 mil
lion will support a government wide effort to lay plans for the United 
Nations Conference on Science and Technology for Development to 
be held in 1979.

Tn a certain sense, NSF is placing t^e broker's role for many Fed
eral agencies in planning for this T’.N. conference.

PRO GRAM DEV EL OPM EN T AN D M A NA G EM EN T

We are requesting $47.8 million for program development and man
agement, an increase of $2 million for fiscal year 1978.
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The request provides for a staffing level of 1,325 positions—includ
ing 25 new positions.

It  also provides for the increases necessary to mainta in about the 
same level of central support services as in 1977. The costs associated 
with these support services are, for  the most part, not under the control 
of the Foundation, since they include such items as office rental costs, 
audit programs and other services provided by government agencies— 
likeCSA—on a reimbursable basis.

The 25 additional positions proposed in the fiscal year 1978 budget 
are needed to manage the new or  expanded NSF programs. Some of 
these positions are earmarked for more extensive oversight and evalu
ation of NSF programs and for  studies of major policy issues facing 
American science.

We are proposing $6 million for the special foreign currency ap
propriation,  to be used for the translat ion of scientific materials and 
for cooperative research efforts in countries that  fal l into this category.

Mr. Chairman, in closing, I want to emphasize once again the impor
tance of research to all pa rts of our society. Whether we are discussing 
education, health, the management of our economy, or the energy 
crisis, our ability  to cope effectively depends upon a vigorous program 
of basic research.

Mr. Chairman, this concludes my statement.
We will be happy to answer questions that you or o ther members of 

the subcommittee may have for us.
[The NS F fiscal year budget in brief follows:]
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ABOUT THE NAT IONAL SCIENCE FOUNDATION (NSF )-

NSF is an ind epende nt Fe de ia l agency
Th e Foundat ion  wa s es ta bl ishe d as an ou tgrowt h of P’e md ent Fran kl in  D. 

Ro osevelt 's desire for a sci ence  agency  tha t cou ld co nt ribu te  to a peacetime  
econom y and tha t wo uld  en ha nc e U.S. sc ie nt is t; st reng th . In 1944, Pres iden t 
Roose vel t inst ructed  Dr. Van ne va r Bush, Di rector  of the Office of Sc ien tif ic 
Resea rch  and Developm ent, to  find a way for the Nati on  to ben efi t in peacetime  
from the  wa rtime  expe rie nce of Dr. Bu sh's office and  to as su re  U.S. sci en tif ic 
st reng th  for  rea sons  of na tio na l healt h, pr os pe rit y raid se cu rit y

Dr. Bush' s rep ort , Scie nce , the  Endle ss Frontier,  led to the  es tabl ishm en t of the  
Na tio na l Science Fo unda tio n iri 1950 (NSF Act of 1950 | N SFs mission wa s to 
st reng then  U.S. science  thr ou gh  supp or t of ba sic  researc h and scienc e education  
prog rams . In 1968, the  NSF Act was  am end ed to give the  age ncy  addi tio na l 
au th or ity to support  appli ed  re se ar ch  on sel ected na tio na l pro blem s.

NSF accomp lishes its  miss ion thr ough  gr an ts  and co nt ract s,  pr im ari ly wi th 
col leges and  un iversit ies . It ha s no in- house  labo ra tory  fac ili tie s. About 2,000 
col leges, un iversit ies , and  othe r in st itut io ns , both publi c and pr iv ate,  pa rt ic ip ate in 
NSE1 prog rams . In exces s of 30,000 sc ient is ts , engin eers,  and scienc e ed uc ator s in all 
pa rt s of the  Un ited  St at es  review  prop os als su bm itt ed  Io NSF for suppor t.

NSF , by law, co ns is ts  of the  Direc tor  (and  sta ff)  and  the  Na tio na l Scienc e 
Boa rd. Th e Na tional Scienc e Board  is the  NSF  po lic ym ak ing body end  ha s 25 
me mb ers , inc lud ing  the  Di rec tor as an ex off ici o mem ber . Th e Di rector  and  Board 
mem be rs are  appo int ed  by the  Pres iden t and confi rmed by the  Se na te  for 6-y ear 
terms . Th e term of the  Board mem be rs are  sta ggere d so tha t the  term s of on e-t hir d 
of the  me mb ers  expir e every  2 years .

Th e presen t Ch air ma n of t he  Na tio na l Science Boa rd is Dr. No rman Ha ckerm an, 
Pres iden t of Rice Unive rs ity . Th e Ac ting NSF Dire cto r is Dr. Richard  C. Atkins on .

Th e Na tio na l Science Board  su bm its  annu al repo rts to the  Congress thr ough  the  
Pres iden t on the  st at us  and he al th  of scie nce  and its  va rio us  dis cip lin es . Th e lat es t 
re po rts are  Science at the  Bi ce nt en nial—A Rep ort fro m the  Res earch Co mm un ity  
(Apri l 1976) and  Sciem e In di ca to rs  —197-1 (De cem ber  1975).

Th e Fo undation has  about 1,300 emplo yee s Th e Dir ector , De puty Director,  and  
lour  Ass is tant  Di rec tor s are  ap po in ted by the Pres ide nt and con firme d by the  
Se na te.  Th ree Ass is tant  Dire ctor s are  ap po int ed  by the Direc tor . More than 30 
perce nt of the NSF staf f are  ex pe rt s in the  va rio us  fie lds  of scie nce , engin eering, 
and  science education . About 4 pe rce nt ol the  staf f are  "rot at or s"  from aca dem ic 
and  othe r non-governme ntal in st itutions  who  work for the  Fo un da tio n for 1 or 2 
ye ars and then re tu rn  to thei r hom e inst itu tio ns . They help prov ide a cont inuo us  
inf lux  of up -to -date  info rm at ion and  fre sh view po in ts  on the  needs and  
op po rtun it ie s for res earch  and  sc ien ce education .
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Nat iona l Sc ienc e Foun datio n

W as hi ng ton,  D.C. 205 50

FY 1978

Budget in Brief

to the 
Congress

FY 1978 BUDGET REQUEST . . $ 88 5,00 0,00 0

• INCREASE OVER FY 197 7 LEVEL $8 7,06 3,29 4

• BASIC RESEARCH UP $76 .3 MILLION,
12.4  PERCENT, TO $68 8.1  MILLION

• $108 .9 MILLION INCREASE IN NEW
OBLIGATIONAL AUTHORITY

i
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NATIONA L SCIENCE FOU NDA TION 
Total Dollar Summ ary  

FY 19 76 - FY 19 78

(O bli ga tio ns  in Mi llions of D olla rs)

FY 1977

Pla n Rosed FY  1U7H

Souri e
Trn ns ilnm  

FY p e t,  Q unrtcr
A n n u l A c tu o l

Budget
Bequest

to
Congress

on A c lu n l 
l. eg is lu l io n  

h A p /m r-  
hn n m rn t

Budget
Bequest

to
(' o n g re s s

FY J.978 
Bequest 
FY 1977 

Pion
New Obl iga liona l Autho rity $715.3 $168.1 $802.0 '$776.1 $885.0 $108.9

Adminis tra tion Deferrals. Carryover, 
and Adjustments 9.1 -1.3 10.0 21.8 - 0 - -21.8

Tota l $724.4 $166.8 $812.0 $797.9 $885.0 $87.1

includes S2.5 m ill ion proposed supp lemental ap prop ria tio n lor FY 1977 pay raise costs 
•F A IT , ,  lh  fernds / nm sil ion C orrvov ersm id Adius tm en fs—About one -ha lf (S 10 milli on ) o l the funds carried  forward in to 

I \  1977 were Adm inis tra tio n deferrals  in Science Education A substan tive fraction  of the remain ing c arryo ver h inds results 
from comm itments in process but not completed by Sep lembei 30. 197(»

3
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NATIONAL SCIENCE FOUNDATION 
Budget Summary

(O bligat io ns in M ill ions  o l D ol la rs l

r

Budget Act iv ity
HI

EY 1070 
Ac tool 

( Ib hg ot io n 
121

IA l'»— EY 1976 ln» reuses

E> !!»"" 
Prog rum

Fu nd ed  by 
Co ng ress

Cur rent
Pln n
HI

To lu I New 
Obb go

lio no l
Aut ho ri ty

I5|

\ e n  
( Ibb gu- 

tioucd
A uth ori ty  

EY  1*CH 77 
|5-:t|

I'otol 
Progrum  

EY 1976 “■
15-4 J

M at he m at ic al  an d Ph ys ical  Sc ienc es  ami
$2 49  2 S26 .6 S25 3

Eng in ee ring  .............................................................. SI  92.3 S22 2 0 S 223.9

Ast ro no m ic al . A tm os ph er ic  Ea rth amt 213  4Oce an  Sci en ce s ........................................................ 17 1.(1 IHH.7 1HH.H

(1 ** * i tic  Pi t gr ini 4H 0 4". 3 45.3 “ •“

Biolo gic al.  Beh av iora l and Soc ial
109.0 120.5 120.0 144. K 16 3 1H.2

02.5 59.0 74 3 75.7 It. 7 1.4

Researc  h App lied  to Nat iona l Ne ed s ....................
Sci en li lic . Tec hn olog ical  an d Int er-

72.0 03 .9 67.1. 76.0 i n 10 4

2.0t | A T t . r •» 22.4 20 o 20.0 22.0

Piogr am  De ve lopm en t an d M an ag em en t ............ 42.2 45.5 45 H 47.6 2.3 2.0

720  0 771.5 792.9 679.0 107.5 60.1

Sp ec ia l Fo reign Currene \ A ppro pr ia tion  ............ 4 4 1 0 5.0 6.0 1.4 1.0

•fat al . NSE ........................................................ $724.4 S770 1 $7 97 .9 $6 65 .0 S 106.9 $67.1

- Inc hi des  $2 .5  mi llion  pr op os ed  su pple m en ta l .i pp ro pi i. iti on  lot  I A 19' 
In cl udes  FY 1970 an d T ra nsi li on  Q u a rt e r h in ds ca rr ie d in to  IY  19

A dm in is tr at io n de fe rr al s)

pax ra ise co sts.
-S2I .H milli on  (incl udin g S 10.0 mill ion I-V 1071.

I
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NATIONAL SCIENCE FOUNDATION 
FY 1978 BUDGET REQUEST

OVERVIEW, BASiC ASSUMPTIONS, AND MAJOR GOALS

Th e N at io nal  Sc ien ce  Foundat io n’s FY 1978 bu dg et  re qu es t is S88 5 mill ion , 
in clud in g $879  mi llion  for  the Sala ri es an d Exp en se s A ppro pri at io n  an d SB mi llio n 
fo r the Sp ec ia l Forei gn  Cur re nc y A ppro pri at io n . Th e pr og ra m  is more th an  $87  
mill ion , or  10.9 pe rcen t, ab ov e the FY 1977 lev el.  T his  in cr ea se  is ne ed ed  to meet 
re se ar ch  re quirem en ts  and opport un it ie s in th e sc ienc e d is ci plines  an d en gine er in g 
and to pe rm it su bst anti a l im pro vem en ts  in sc ie nt if ic  in st ru m en ts  at acad em ic  
re se ar ch  la bora to ri es . Add it io na lly,  it pro vid es  for ex pa nd ed  re se ar ch  on se lected  *
na tio na l pr ob lem s,  au gm en ts  ef fo rt s to give  m in or it ie s,  wo men , an d oth er  gr ou ps  
under re pre se nte d  in sc ien ce , in cr ea se d opport unit ie s for ca re er s in sc ienc e, and 
in cr ea se s sc ienc e ed uc at ion pr og ra m s.

A re as  of pr og ram  em ph as is  ha ve  be en  de te rm in ed  on the bas is  of  t hei r po te ntial  >
for st re ngth en in g scienc e and for m ak in g a si gn if ic an t be ne ficial  co ntr ib ution  to 
society,  part ic u la rl y  ov er  the lon g te rm .

So me of the major  ass um ptions an d consi der at io ns on whi ch  th e FY 1978 
pr og ram  ha s been de ve lope d ar e th at :

• The  Nat ion wi ll co nt in ue  its  co mm itm en t to m ai nta in  the’ 11.S. co m pe tit iv e 
po si tio n in scienc e and te ch no lo gy .

• Im pr ov em en ts  in environm en ta l qual it y  an d the quali ty  of lif e ge ne ra lly  
will  de pe nd , to a sign if ic an t de gree , up on  the ab il ity  of sc ienc e and 
tech no lo gy  to find ec on om ical ly  an d so ci al ly  vi ab le  so lu tions to  environ
m en ta l and re la te d pr ob lem s.

• A st ro ng sc ient if ic  ca pab il it y  is  es se ntial  to th e pr es en t an d fu tu re  wel l 
be ing of the Nat ion.

•  An  ex pa nd in g ba se  of sc ie nti fi c kn ow le dg e is es se nt ia l to the Nat io n' s 
econ om ic prog ress .

• The  pu bl ic  ex pe ct s sc ienc e to  st im ula te  the  de ve lo pm en t of new and 
im pr ov ed  tech no logies , p ro ducts , an d se rv ic es  an d th at  th es e wi ll lea d Io 
the cr ea tio n of ne w in dust ri es an d mo re an d bett er jobs.

• Dom es tic  ne ed s and in te rn at io nal  co m pe tit io n wi ll re quire th e Uni ted 
S ta le s to ta ke  ful l advan ta ge of the N ation’s sc ienc e an d tech no logy  
ca pa bi li ties .

• You ng  pe op le seek ing ca re er s in sc ienc e wi ll be best se rv ed  by pr og ra m s 
th at  pre par e the m for  se ve ra l ca re er  options in sc ienc e an d re la te d fie lds .
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•  E th ic a l an d hu m an va lu e  issu es re la te d  In  re se ar ch , te chno lo gy, an d sc ienc e 

educa tion  are li k e ly  to  re ce iv e in cr eased a tt e n ti o n  at bo th  th e n a ti o n a l an d 

lo cal le vels .

•  T e chno lo gy  as se ss men t an d e v a lu a ti o n  o f sc ienc e p o lic y  a lt e rn a ti v e s  w il l 

be o f g ro w in g  im po rt an ce  as th e N a ti o n  seek s to  em plo y sc ienc e an d 

te ch nolo gy'  in c re a s in g ly  in  e ff o r ts  to  re so lv e a ra ng e o f soc ie ta l p ro b le m s.

•  S ta te  an d lo ca l govern m ents  ca n benefi t fr o m  an im p ro ved  a b il it y  to  mak e 

e ff e c ti ve  use  o f sc ienc e an d te chno lo gy in  th e so lu ti o n  ol so me ol  th e ir  

p ro b le m s.

Major NSF Goals

•  Rec om m en d an d en co ur age  th e p u rs u it  o f na tio n a l po lic ie s  fo r  the 

p ro m o ti o n  o f basic  re se ar ch  an d education  in  th e sc ienc es . (P L 81 -507 . 

S ection  3( d) )

•  S tr en g th e n  II .S . s c ie n ti fi c  re searc h in  the m a th em atica l,  p h ys ic a l,  m edic a l,  

eng in eering , b io lo g ic a l,  soc ia l an d o th e r sc ienc es . (P L 81 -507 , S ect io n 

3(a )( 1 ))

•  Foc us  an a p p ro p ri a te  p o rt io n  o f U .S . sc ienc e re so urc es on se lected  cu rr en t 

n a ti o n a l pro b le m s. (S ection 3(c ))

•  S tr en g th e n  sc ienc e ed ucation  p ro g ra m s at a ll  le ve ls . (S ect io n 3( a)(1))

•  S ti m u la te  in te rn a ti o n a l s c ie n ti fi c  coopera tion  betw ee n II .S . an d fo re ig n  

sc ie n ti s ts . (S ection 3(b ))

•  A s s is t in  p ro v id in g  th e N a ti o n  w it h  h ig h ly  tr a in e d  sc ie n ti s ts  an d en gine ers  

th ro u g h  a p ro gra m  of fe ll o w s h ip s  fo r sc ienc e an d eng in eering . (S ec tio n 

3 (a )(2 ))

•  Foste r th e in te rc hange  o f s c ie n ti fi c  in fo rm a ti o n  am on g sc ie n ti s ts  in  the  

U n it e d  S ta te s an d fo re ig n  co u n tr ie s  an d mak e sc ienc e in fo rm a ti o n  mor e 

re a d il y  a va ila b le  to  U .S . s c ie n ti s ts  an d en gine ers . (S ect io n 3( a)(3 ) an d PL 

85 -864 , S ect io ns 901 an d 90 2)

•  A p p ra is e  the cu rr en t an d p ro je c te d  need fo r s c ie n ti fi c  an d te chn ic a l 

re sourc es in  the U n it e d  S ta te s  PL  81 -507  (S ection 3(a )(6))

•  G a th e r an d p u b li sh  s c ie n ti fi c  an d te chn ic a l da ta  p e rt in e n t to  n a tiona l 

sc ienc e p o licy  d e c is io n m a k in g  (S ec tio n 3(a )(5 ),  (6)  an d (7))

•  A p p ra is e  the im pact ol  re se arc h on in d u s tr ia l deve lo pm ent an d up on  the 

gene ra l w e lfa re . (S ection 3(a )( 1 ))

6
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Program Balance and Questions Driving Research and Science Education

From  its incept ion , the  Fo unda tio n ha s sou ght  to ma intai n U.S. scient ific  
str en gth throug h the support  of sc ien tif ic res earch  and  scie nce  educa tion pro gra ms  
conducted  pr im ari ly at the  Nat ion' s colle ges and  un iversit ies . Res earch pro jec ts 
ca rri ed  out in aca dem ic researc h lab or ator ies advance sci entif ic un de rs tan ding  and,  
at the  sam e time , pro vid e im po rta nt  tra ini ng  op po rtu ni tie s for young peop le who  
are  see kin g careers in science.  Co nsequentl y, the  bulk of NSF supp or t has been and 
co nt inue s to be focused on fund am en tal  research , which off ers  th is dua l ben efit . At 
the  sam e time, the Foundation ha s dev eloped  the  c apac ity  for ide nt ify ing  impor tan t 
na tio na l pro ble ms  which sc ien ce and  tech nology  can help  to reso lve . Research 
di recte d at selected  pro ble ms  is also a part of the  Fo un da tio n's  support  effor t.

As of now,  there is no "bes t" for mu la for de ter mi nin g the  ap prop ria te  level or 
mix of Fed eral  sup port for research , such as a per cen tag e of the  total Fede ral 
budget,  a percenta ge of the  gros s na tio na l pro duct,  or some othe r such "ya rdsti ck". 
Th e NSF  budget reques t and  the ba lan ce  a mong p rogram s are  based  on a c omp osit e 
of an alys es  and subje ctive  jud gm en ts abo ut science  support  tre nd s, the  cond itio n of 
the  economy, the  ext ent to wh ich  scie nce is bein g calle d upo n to help  to reso lve  
ce rta in  dom est ic and in te rn at iona l problems, po ten tia l brea kthrou gh s in scient ific  
know ledge,  the ab ili ty  of the  N at io n’s un iver sit ies and colle ges and  oth er research 
orga niza tio ns  to conduct ad va nc ed  sci entif ic res earch , and othe r pertinent fac tors .

Th e Foundation's  FY 1978 p rogram  is the res ult  of con tin uin g program planning  
ef io rts tha t invo lve all NSF  p rogram  ma nage rs and the  N ational Scie nce  Board.  The 
pr io rit ie s reflected in the  budget are  bas ed  on an aly ses of a ran ge  of inp uts , 
inc ludin g guidan ce from the  Adm inist ra tio n;  repo rts  and specif ic ma ndate s from 
the  Congress ; an aly ses and re po rts of the  Na tional Acade my of Sciences, the 
Nati onal Aca demy of Engineer ing , profe ssional soc ieti es, and NSF sponso red  
stu die s; curre nt and  pro jec ted  scienc e ma npow er needs; and  the  ex pe rti se  of NSF 
ad viso ry  gro ups and co ns ul tant s, and  the  Na tional Science Board.

The balan ce  among the  Fo un da tio n’s pro gra m ac tiv iti es  is also influen ced  by 
the  impo rta nc e of v ari ous res ea rch and  science e ducation qu es tio ns  being addre sse d 
and  the  pro ba bi lity tha t the  an sw er s to the se qu es tio ns  will prov ide  benef its  to the 
pu bl ic  over the  long term . Much of the  b asi c research  suppor ted  co ns ist s of p roject s 
wh ich  have  the  po ten tia l to sign ifi ca nt ly  inc rea se scientif ic kno wle dge , but no clear 
ap pl icati on  to the pro ble ms  of the  Na tion . In addit ion  to bas ic res earch  and science 
educati on , a por tion  of the  Fo un da tio n’s p rog ram  is dev oted to appli ed  research and 
in these are as  qu es tio ns  are  ta rg eted  on selecte d pro ble ms  wh ere  new rese arch  
fin ding s may sti mula te the  dev elo pm ent of imp roved techno log ies ; provid e 
inform ati on  needed to help reso lve  envir onme nta l, resource , and  pro ducti vi ty 
pro blem s; or lead to more eff icient and effect ive  del ive ry sy ste ms for pub lic 
ser vic es.

Some important qu es tio ns  be ing  ad dres sed in the  d ifferent fie lds  of sc ience and 
science education  and the  im pl icati on s of the an sw ers to the se qu es tio ns  for fut ure  
ad va nc es  in science and tec hnolo gy  include:
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□ Ho w ca n st ru c tu re s be de sign ed  an d co nst ru ct ed  to be bo th  ec on om ical  and 
ea rt hquak e re si st an t?  In add it io n  to re duct io ns in life  lo ss  an d pe rs on al  
in ju ry , im pl em en ta tio n of im pro ved  de sign  pro ce dure s is ex pe ct ed  Io 
re du ce  lo ss es  to bu ildi ng s alon e by  an av er ag e of S250 mill ion per  ye ar .

□ Ca n sim pl e chem ica l re ac tions be  di sc ov er ed  th at  wi ll gen er at e vi sibl e 
ra dia tion? The  re su lt s of re se arc h  on th is  q ues tion may  lead  to in ex pen si ve 
la se rs  fo r co mm un icat io n an d in d ust ri a l uses .

□ Ho w do es  th e m at er ia l perv ad in g  the un iv er se  co llect to form  co mplex  
or ga ni c molec ules , st ar s,  an d gal ax ie s?  Res ea rc h in th is  ar ea  ca n pr ov id e 
in cr ea se d unders ta ndin g of fu ndam en ta l natu ra l la w s an d the or ig in s of the 
un iv er se .

□ What  ar e the ph ys ic al  pro ce ss es  th at  go ve rn  cl im ate?  G re ate r u n d e rs ta n 
ding  of cl im ate could  aid in th e pr ed ic tion  of cl im ate ch an ge s an d all ow  
tim e for m ea su re s to of fse t th eir  im pa ct .

□ To  w hat  ex tent  is the st ra to sp h eri c  ozo ne af fect ed  by co nta m in at io n  of 
long -li ve d,  man -m ad e ch em ical s?  The  re su lt s ol th is  re se ar ch  ar e im po rtan t 
to m an ’s su rv iv al  an d to the fu tu re  of m ajor  in dust ri es .

□ What  is the pe tro leum  pote nti al  of the co nt in en ta l slop es  an d th e ad jace nt  
ocean flo or  be ne at h de ep er  w ate rs ?  Thi s work is he lp in g to id en ti fy  the  
re so ur ce  po te nt ia l of the oc ea n' s floor.

□ Ho w do  or ga ni sm s in th e de ep  sea in flu en ce  the p ro ducti v it y  of th e ocean?  
How  will  they  reac t to sea flo or  du m pi ng  an d m in ing ac ti v it ie s?  A nsw er s 
to th es e ques tions wi ll aid in ass es si ng  the fu tu re  of the oc ea n as  an 
im port an t food so ur ce  an d sh ould  al so  pr ov id e bas el in e data  on co n ta m in a
tio n of the sea .

□ To  wha t de gree  can  bi olog ical  ni trog en  fixa tio n be en ha nc ed ? Su cc es sf ul  
re se ar ch  di re ct ed  to w ar d th is  ques tion ma y pr ovid e more in fo rm at io n on 
joint  p la n t- bac te ri a  re la ti onsh ip s an d an environm en ta lly  so un d m etho d of 
in cr ea si ng crop  pro duct iv ity  w hile m in im izing en ergy  co sts.

a What  ar e the in di vi du al  an d cum ula tive ef fect s of go ve rn men t re gula tion on 
do m es tic pro duct iv ity? T his  re se ar ch  wi ll pr ov id e a so un d te ch ni ca l bas is  
for  as se ss in g  the  be ne fi ts  an d co st s of pr op os ed , as  we ll as  ex is tin g,  
go ve rn men t re gu la tio ns .

□ Ca n ne w ho mog en eo us  c a ta ly s ts  be pr ep ar ed  th at  wi ll cat al yze  chem ical  
pro ce ss es  im po rtan t to the ch em ical  in dust ry ?  Res ea rc h in th is  ar ea  cou ld 
m ak e it po ss ib le  to make sp ec if ic  molec ules  ne ed ed  in in dust ri a l pro ce ss in g 
te ch niq ues  w ith  minim um  en er gy  expen dit ure  an d w itho ut  the cr ea tion ol 
unw an te d  molec ules  th at  may  pol lu te  the en vi ro nm en t.

□ What ar e the  lim its  for co m m unic at io ns us e of the ch an ne l ca pac it y  in the  
v is ib le  sp ec tru m ? Pro gre ss  in th is  ar ea  co uld si gnif ic an tly  ex pan d the  
cap ac ity  of op tic al  co m m un ic at io n sy st em s,  an d sinc e th es e sy st em s use
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glass fib ers ins tea d of copper,  th e ir  use wou ld  resu lt in treme ndous 
mon etary and  res ou rce  sa vin gs .

How  do cra cks in it ia te  and  prop ag ate in mater ia ls? T h is  research shou ld 
prov ide in fo rm ation needed to deve lop str uctu ra l m at eria ls  that  res ist  
co rro sio n and fa ilu re  un de r stress.

How  do ce lls  change  during  gro w th  and de ve lopm en t? Ad va nc es  and 
un de rs tand ing in  th is  area shou ld pro vide in si ghts  in to  the  deve lop men t of 
cell sp ec ia liz at ion and. pe rhap s,  the ag ing  process.

How do enzymes work ? Th is  research shou ld help disco ve r how enzymes 
se lect ive ly ca ta lyz e and  co ntro l the chem ica l reac tio ns  ca rr ie d out by  liv in g  
systems . The  resu lts  of  th is  rese arch shou ld ex tend  kn ow ledg e on how to 
synth es ize  mole cu les in li v in g  cel ls.

What are the m ol ec ula r mechanis ms by  which genes are  reg ula ted  to 
produce spec ial ize d pr oduct s,  and wh at  new  in fo rm ation  is requ ire d Io 
exp lo it the new DM A reco mbina nt  tec hnolo gy? T h is  w ork  ma y lead to 
im prov ed  kn ow ledg e of  gene action.

W'hat are the factors con tr o ll in g  co gn iti ve  de ve lopm en t? Fo r exa mp le,  how 
can the large nu mbe r ol comp onent processes in vo lv ed  in read ing  and 
un de rs tand ing a pa ra gr ap h be charac teriz ed ? Research on th is  ques tion 
shou ld prov ide new kn ow ledg e on the processes in vo lv ed in read ing  and 
comp rehend ing  text . Such w ork  is im portant in p ro v id in g  a basis  for 
im pro vin g the  tech niqu es  lo r teaching  people to read  and  comp reh end.
What are the mecha nism s resp on sib le fo r sensory sig na l pro cess ing , neura l 
me mb ran e phe nom ena, and d is tinct chem ica l op erat ions  ol nerve  junc tions? 
Research in these area s w il l ex ten d kn ow ledg e of pe rcep tio n,  be havio r, and 
the  chem ica l fu nction in g  of  the ne rvou s sys tem .

What co ns titutes  stud en t success in science and how can it be mea sured?  
What personal ch ara ct eristics co ntr ib u te  Io  in d iv id ua l achieveme nt in 
science? 1 he resu lts  of  these e fforts sh ou ld he lp id en ti fy  the  ef fects  of 
school science prog ra ms,  teache rs, and nonschoo l prog ra ms on stu dent 
achievement.

What are the re la tionship s between  the teac hing  st ra tegies  em ployed and  
stu dent  m ot ivatio n or stud en t comp rehe ns ion and re te nt ion of  sc ie nti fic 
in fo rm atio n and procedures? Th is  w ork  w il l pro vide new in sights  on the 
re la tio nsh ip  ol cla ss room  tea ch ing  techniques  and processes  to stu dent 
learning  and pe rfo rm an ce .

What im po rtan t que st ions  in science ed uc at ion remain unansw ered ? Work 
in th is area w il l p ro v id e a me chan ism  lo r ad dres sing  cu rre nt  science 
education  issues by co nduc tin g a c ri ti ca l an alys is  of  the  exi st in g  body  of 
sc ie nti fic  and ed uc at iona l research resu lts .
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The  Fo undat io n’s re so urc es  ar e co nc en trat ed  in th re e ge ne ra l su pp or t 

ca te gori es—R esea rch:  Sc ienc e Edu ca tion ; and Sc ienc e Related  A ct iv it ie s.  A fo ur th  

ca te go ry . Pr og ra m  Dev elop m en t an d M an ag em en t, co ve rs  the Foundati ons 

oper at in g  co st s includ in g st a ll  sa la ri es,  su pp lies , etc . Th e re la tive ba la nc e am on g 

the ca te gori es  as  a pe rc en ta ge  of th e to ta l NS F pr og ra m  for FY 1978 is as  fol low s:

Res ea rc h (S688.1 mill ion  ba si c,  S78.1 mill ion  ap pl ie d:
S47.2  mill ion R&D fa c il it ie s ) .......................................................... 83,5 pe rcen t

Sc ie nc e Ed uc at io n ................................................................................... 8.6  pe rcen t

Sc ienc e In fo rm at io n.  Sc ienc e Po lic y,  In te rn at io nal
Sc ienc e Related  A ct iv it ie s .............................................................. 2.5 pe rcen t

S ta ff  Sala ri es  an d O th er O pera ti ng  Cos ts
(P ro gr am  De ve lopm en t & M an ag em en t)  ...................................  5,4 pe rcen t

100.0  pe rcen t

Some Details on the NSF Budget and Planning Process

More th an  400 NS F pr og ra m  m an ag er s an d top NS F re se ar ch  adm in is tr at o rs  

who  ar e exper ts  in th ei r fie ld s dev el op  the  pr og ra m  pla ns on whi ch  the bu dg et  is 

ba se d.  The  pr og ram  m an ag er s ass ess  th e ne ed s an d opport un it ie s in th ei r ar ea s of 

re sp onsi b il it y . The ir  ass ess m ents  an d re co m m en da tio ns  ar e bas ed  upon  in fo rm a

tio n fro m pr of es sion al  so ci et ie s,  fro m the N at io na l A ca de m ie s ol Sc ienc e and 

Eng in ee ring , fro m co nta ct s w ith  th ousa nds of sc ie n ti st s in all p a rt s of th e co un try,  

and fro m mem be rs  of NS F pr og ra m  pan el s and fro m th ousa nds of ad hoc  re vi ew er s.  

The y al so  obta in  in fo rm at io n on Fe de ra l sc ienc e su pp or t pro gra m s from th ei r 

co u n te rp art s in ot he r ag en cies , es pe ci al ly  the N at io na l In st it u te s of Hea lth , the  

D ep ar tm en t of De fen se, th e N at io nal  A er onau tics  an d Sp ac e A dm in is tr a tion , and 

the D ep ar tm en t of A gr ic ul tu re .
A m aj or ro le in the bu dg et  pro ces s is pe rfor med  by the N at io na l Sc ienc e Bo ard,  

th e policy m ak in g body  of NS F.  whi ch  consi st s of 25 Pre si den ti al  ap po in te es , 

in cl udin g ih e Direc to r of NSF. The  Board  m ak es  as se ss m ents  of sc ienc e ne ed s an d 

opport un it ie s an d su gges ts  a re as fo r pr og ram  em ph as is , const ra in t,  redu ct io n,  and 

re ori en ta tion . Thi s in fo rm at io n is  give n to NS F pr og ra m  m an ag er s who  in co rp or at e 

the su gges ti ons in to  the pro po se d pr og ram s.
The  re co m m en da tion s an d gu id an ce  of Con gr es si on al  ov er sigh t co mm itt ee s 

m an dati ng  ce rt ai n NS F pr og ra m  dir ec tions and em ph as es  ar e ta ke n in to  a ccou nt  as  

ar e re co m m en da tion s of th e P re si d en t' s Sc ienc e A dvis or an d th e Pre si den t himse lf.
The  Fo undat io n 's  pr og ra m  is  co rrel at ed  w ith  th e pro gra m s of o th er  Fe de ra l 

re se ar ch  su pp or t ag en cies  th ro ugh var io us in te ra ge nc y co ord in at in g  co mm itt ee s,  

freq ue nt  in te ra ct io n am on g ag en cy  pr og ram  m an ag er s and re se ar ch  adm in is tr at o rs , 

and th ro ug h Fe de ral-w  ide  e ff ort s of  t he  O ffi ce  ol M an ag em en t an d Bud ge t. The  h ea ds  

of  o th er  F ed eral  ag en cies  a nd  b u re au s th at  su pp or t re se ar ch  al so  b rief ed  NS F on the ii 

sc ienc e su pp or t pla ns and bu dg et  pro posa ls  for FY 1078 and th is  in fo rm at io n w as  

co ns id er ed  in fina liz in g NS F pro gra m  pl an s an d bu dg et  es tim at es .
U si ng the in puts  fro m th es e vari ous so ur ce s,  the Foundat io n 's  staf f de ve lope d 

defi n it iv e  pr og ram  pla ns an d bu dg et  es tim at es  for FY 1978. Thes e pla ns wer e 

de ve lo pe d at th re e lev els :

It)
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•  An O pport unity  Level:
• A Plann ing Level: and
• A Fallbaik Level.

The O pport unity  Level w as de sign ed  to irl en 'ifv pri ori ty  re se ar ch  ne ed s and 
a ss ess  ar ea s wln -re re se ar ch  co uld explo it un us ua l opport unit ie s lo r sc ien ce  
ad van ce m en t.  Th e Pla nnin g Level pr ov id ed  for  m inim um  gr ow th  and for  a lim ite d 
re sp onse  to rec og nized opport un it ie s.  The  Fa llb ac k Level re pre se nte d a no- gr cw th  
pla n. T his  th ree- leve l st ra te gy  per m it s NS F to ide nt ify  sc ienc e pr io ri ti es , 
a lt e rn a ti ves,  an d pr og ram  is su es .

The  pr op os ed  pr og ra m  p la ns an d budg et  es tim ate s at ea ch  of the th ree lev els 
w er e pr es en te d to the NSF  D ir ec to r by  the A ss is ta n t Direc to rs . He re view ed  the 
p la n s an d ma de  re co m m en dat io ns for  ch an ge s in pr og ra m  em ph as is , for  in it ia tives , 
an d re du ct io ns . Th e pla ns al on g w ith the  D irec to r's  in it ia l vi ew s,  wer e then  
pre se nte d  Io the  Nat io na l Sc ie nc e Boa rd 's Com mitt ee  on Bu dg et.  Th e Com mitt ee  
he ld  2 day s of in te rn al  hear in gs on FY 1978 pro gr am  pro posa ls . Th es e he ar in gs  
conce ntrat ed  on is su es  an d on th e dynam ic s of the bu dg et  — the al te rn atives and 
pri o ri ti es at d il le re nt bu dg et  leve ls . Th en . Th e Com m itt ee  re ported  to the NSF its  
v ie w s an d re co m m en da tio ns  on is su es , pr og ra m  pl an s,  and di re ct io ns.  At th is  po in t, 
the NSB ap pr ov ed  the pl an  at th e pl an ni ng  lev el an d made re co m m en da tio ns  for  
in co rp ora ting, ite ms in the opport un it y  lev el as  pa rt  of the NS F bu dg et  pr op os al  to 
th e A dm in is tr at io n . Th e F oundati on’s Direc to r m ak es  the fina l de ci sion s on the  
ag en cy  pr og ram  that  is pre se n te d  to the Exe cu tiv e Offi ce  of th e Pr es id en t. Th e 
A ssi st an t Dire ctor s an d oth er  to p m an ag em en t pr og ra m  pe rs on ne l are in vo lved  in 
the en ti re  budget an d p la nnin g pro ce ss  an d as si st  th e D irec to r in ar rivi ng  at an 
ap p ro p ri a te  pr og ram ba lanc e.  In Sep te m ber  1976,  the ag en cy ’s pr og ram  pla ns and 
bu dg et  est im at es  wer e fo rm al ly  su bm it te d to the Exe cu tiv e Off ice of the  Pr es id en t 
lo t re vi ew . Th e pr og ram  w as  fi tt ed  in to  the  to ta l Fe de ra l R&D su pp or t pa ck ag e that  
is no w includ ed  in the P re si d en t' s bu dg et  for FY 1978.

T he N at io na l Sc ienc e Foundat io n is a m ajor  fa ct or  in th e su pp or t of ba sic 
re se ar ch  at the  nat io n 's  ac ad em ic  in st it u tions.  In FY 1978, NS F wi ll ac co un t for  
mor e th an  46 pe rcen t of Fed er al  fu nd s pr ov id ed  to  th es e in st it u ti o n s for  ba sic 
re se ar ch  in no nd el en se  non sp ac e ar ea s.  T his  co m pa re s with  an  NS F sh ar e of abou t 
42 pe rc en t in FY 1975.
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FY 1978 BUDGET DYNAMICS

The Fo und a tion 's  re se ar ch , scienc e education . sc ienc e in h u m a ti o n . an d re la te d 

a c li v it  ies , an d s ta ll  and o th e r agencv o p e ra tin g  co st s are budgete d in  m m  se par at e 

a c ti v it ie s  as sum m ai  iz»-«l in the b il lo w in g  table:

Budget Act ivity  Comparison FY 1978/FY 1977
|M il li o n s  ol  D o lla rs )

J’royru iii .A rl iv ifv

I V P .r r f i r.'ir«

\r*on nf
P. r . i n lP .m n l 

frt I 'n li il
I

\ mount i>
I I I I  I ll

lo i

Mathematica l & Phys ical Sciences and
Engineering ......................................... $223 9 28 1 S249.2 28.2 $25 3 11.3

Astrono mical. Atmospher ic. Earth & Ocean
Sciences 188 8 23 6 213.4 24 1 24.6 13.0

U.S. Antarctic Program 45.3 5.7 47.5 5 4 22 4.9

Bio logica l. Behavioral and Social Sciences 126 6 15.9 144.8 16 4 18 2 14 4

Science Education 74.3 9.3 75.7 8.5 1 4 1.9

Research App lied  to Nat ional Needs 67.6 8.5 78.0 8.8 10 4 15.4

Scientific . Techn ological,  and Internat iona l
Affa irs . . . 20.6 2.6 22.6 2.5 2.0 9.7

Program Development and Management 45.8 5.7 47.8 5 4 2.0 4.4

Subtotal $792.9 994 S879.0 99.3 $86.1 10.9

Special Foreign  Currency Appropria tion 5.0 0.6 6.0 0.7 1.0 20.0

Tota l. NSF S797.9 100.0 ’$885.0 100 0 S87.1 10.9

111. | || (| |* (I  i l l  t in 1 .lliuvv .I th v il ir s  Is S3 m ill io n lot ir s r .m ll  s u p p u r l l l l l i l r i  I 111? I ' S - I ' . S S . K .  C n u p t l . it iv  r  K r s r .m  11 

A u i r r m r i i l .  .is lu lln ws : Ml»!-.. S : 31 ib m ili um , BBS. S il  I'»  m il l io n .  S I I. Y  SU.4-H m ill ion,  .imi K \ \ \  Ml t imlo.m

The pro posed FY  1978 p ro g ra m  streng th ens basic  re se ar ch  in  a ll  m a jo r fi e ld s  ol 

sc ienc e.  Basi c rese ar i.h  in cr ease s Ir o m  SR 12 m il li o n  in  FY  1977 to  S6 88  m il li o n  in  f  'i 

1978 or by  12.4 pe rcen t. T h is  p e rm it s  abou t a R pe rc en t g ro w th  in th e lev el o f e ll o r l 

yea r to year.  A p p lie d  re se ar ch  in cr ease s fr o m  S5 9.8  m il li o n  to  S72.1 m il li o n  

re fl e c ti n g  a m a jo r th ru s t in  e a rt h q u a ke  engin eering. A b o u t Sli t) m il li o n  ol the SR88.1 

m il li o n  is  ea rm ark ed lo r  in s tr u m e n ta ti o n , fa c il it ie s , an d re se ar ch  re sourc es—ab ou t 

S28  m il li o n  mor e th an the FY  1977 le ve l fo r the se ite m s. M ore  th an 30 pe rc en t ol  the  

pro posed in creas e ol S87.0R m il li o n  lo r  FY  1978 is  ea rm ark ed  lo r  s c ie n li li c  

in s tr u m e n ts  an d fa c il it ie s . A d d it io n .d lv  the  p ro gra m  g iv es em phasis  to  rese ar ch  on 

se lected  pro b le m s of n a tiona l concern  in c lu d in g  e a rl lu p ia ke  re se ar i.h  an d e ll o r ts  

th at are c lo se ly  co upled  to  im pro v e m ents  in te chno lo gy, env ir o n m e n ta l q u a li ty , and 

ec onom ic  p ro d u c ti v it y . The p ro g ra m  con tinues re se ar ch  in  the po la r le g io n s  an d at 

li v e  m a jo r rese arch  ce nte rs  sponsore d bv the NSF: it s tr e ng th ens  m a jo r 

in te rn a ti o n a l coopera tive  re se ar ch  e ff o r ts  in  ch e m is tr y : oce .m og ra ph v . b io lo gy , an d 

the a tm osph e ri c  an d earth sc ienc es : it prov  ides  fo r sc ienc e po li . v re se ar ch  en d 

a n a ly s is : an d it  s trength ens sc ienc e education ;ind sc ienc e in fo rm a ti o n  a c ti v it ie s .
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The  dynam ic s of the ni ne  bu dg et  act iv it ie s are:

Mathematics' and Physical Sciences and Engineering—(S249.2 million)
•  C ontinues  st ro ng  su pport  for hig h qual it y  re se ar ch  pr oj ec ts  in 

m at he m at ic s,  co m pu te r re se ar ch , ph ys ic s,  ch em is try,  en gi ne er in g,  and 
m at eri a ls  re se ar ch .

•  Subst an ti a ll y  in cr ea se s su pport  to ob ta in  in st ru m enta ti on  an d eq uipm en t 
ne ed ed  for  ad va nc ed  re se ar ch  in the physi ca l sc ienc es  an d en gine er ing.

•  In cr ea se s su pp or t for  ne w  an d on go ing re se ar ch  on cat al ysi s,  la se r 
ch em is try and re ac tio n m ec han is m s an d en gine er in g.

•  Pro vid es  part ia l su pport  al on g w ith the En ergy  Res ea rc h an d De ve lopm ent 
A dm in is tr at io n (ER DA), fo r a N at io na l Res ou rc e for  Com pu ta tio n in 
C hem is try (NR CC) . T his  fa ci li ty  be gi ns  ope ra tion  in FY 1 97 7 . It pr ov id es  a 
un iq ue  and po wer fu l co m puta tional  re so ur ce  de sign ed  to so lv e m ajor  high 
pri ori ty  re se ar ch  pro ble m s in ch em is try an d re la te d sc ienc es .

•  In it ia te s a major  sy nchro tr on  ra dia tion pr og ra m  (c lose ly  co or di na te d w ith  *
ERDA) to up gr ad e an d expan d sy nch ro tr on fa ci li ties  at S ta nfo rd  U niv er 
si ty  and the U niv er si ty  of W isco ns in  an d to de ve lo p a ne w sy nc hr ot ro n 
ra dia tion  faci lit y.

• Con tinu es  su pp or t for  ad van ce d re se ar ch  in m at hem at ic s w ith  in crea se d 
em ph as is  on re se ar ch  in fini te  gr ou ps , no nlinea r w av e ph en om en a,  
fu nc tio na l an al ysi s,  an d th e ap plica tion of  al ge br ai c m et hods to ope ra to r 
th eo ry .

•  M ak es  a st ar t on the co nver si on of the Cor ne ll sy nch ro tr on to a co lli ding  
be am  faci lit y for  advan ce d re se ar ch  in ph ys ic s.

• Pr ovid es  lo r in cr ea se d u ti li za tion  of the N at io n 's  ex is ting  ac ce le ra to rs .

•  In cr ea se s su pp or t for w or k on in te lli ge nt  sy st em s an d ex pe rim en ta l 
in st ru m en ta ti on  for com pute r sc ien ce .

• Pro vi de s S2.3 mill ion , th e sa me lev el as  in FY 1977. for th e su pp or t of 
co op er at iv e re se ar ch  in se ve ra l sc ienc e ar ea s co nd uc te d un de r the  
U. S.TI .S .S .R . Sc ienc e an d Tec hn olog y Agr ee men t.

Astronomical, Atmospheric, Earth, and Ocean Sciences—(S213.4 million)
•  C on tinu es  on sc he du le  th e co nst ru ct io n of the Ve ry La rge A rr ay  for  Ra dio  

Ast ro no m y.

•  Pro vid es  most of the su pport  for the Sac ra m en to  Pe ak  O bse rv ato ry .

•  In cr ea se s su pp or t for  at m osp her ic  re se ar ch , espe cial ly  alm os ph er ii
ch em is try re la ted to the oz on e de pl et io n pr ob lem. •

13



• P ro \ ides  the ad dit io nal  fu nds ne ed ed  for  the fi rs t ful l y ea r’s re nt al  of the 
new  5t h- ge ne ra t ion com pute r at the N at io na l C en te r fo r A tm osp her ic  
Res ea rch.

•  Pro vid es  for co niinual io n  of  the In te rn at io nal  Ph as e ol Oce an  Dril lin g ol 
th e Oc ea n Se di m en t C oring Pr og ra m  us in g the  de ep  se a dri ll in g sh ip  
C.’/omor  (,’bul/ en ge r.

•  In cr ea se s re se ar ch  aimed  at an  im pr ov ed  unders ta nd in g  of geolo gic  
ph en om en a giving  ri se  to ea rt hquak es.

•  In cr ea se s su pp or t for oc ea n re se ar ch  pro je ct s re la te d Io n a tu ra l re so ur ce s 
an d w ea th er  an d cl im ate.

•  C ontinues  su pport  of the ac ad em ic  fleet.

•  In cr ea se s ar ct ic  re se ar ch  re la te d to re so urc es  an d en vi ro nm en t.

U.S. Antarctic Program—(S47.5 mil lion )

•  In cr ea se s mineral  an d m ar in e re so ur ce s an d en vironm en ta l re se ar ch .

•  C ontinues  the  opera tions su pport  re qu ired  for th e U.S. A nta rc ti c  Re search  
pro gra m  an ti pro vid es  a co nt in ue d U.S.  pr es en ce  in A nta rc ti ca .

Biological , Behavioral, and Social Sciences—($144.8 mill ion)
•  Pro v id es ne w in st ru m en ta ti on  needed  for advan ce d wor k on su bce llu la r 

or ga ne lles , en zy me cata ly ti c  m ec ha ni sm s,  gene  ex pre ss io n, cell  di vi sion , 
an d ph ys io lo gi ca l pro ce ss es  in tis sues .-

•  P ro vid es co nt ai nm en t fa ci li ti es for bio -h az ar dous re se ar ch .

•  In cr ea se s re se ar ch  on photo sy nth es is , ni trog en  fixa tio n,  an d p la n ts  for  
poss ib le  ap plica tion to foo d pr od uc tion  an d re du cing  dep en dan ce  on 
ch em ical  fe rt ili ze rs .

•  R es to re s an th ro polo gic al  re se ar ch  co llec tion s and us es  the ne wes t 
te chniq ues  for dating  ar ch eo lo gi ca l fin ds .

•  A ugm en ts  re se ar ch  on th e ner vous sy st em  an d se nso ry  sy st em s aim ed  at 
dis co ver in g the d e te rm in an ts  of  be ha vi or .

• C ontinues  st ro ng  su pport  of  re se ar ch  in ec os ys te m  st ud ie s th at  may 
pro vid e insig ht  on im pr ov ed  land  an d re so ur ce  m an ag em en t st ra te gie s.

• P ro vid es  fie ld re se ar ch  fa ci li ti es es se ntial  for  en vironm en ta l bio log y.

• E xpan ds re se ar ch  on th eo re ti ca l an d em pi ri ca l fo undat io ns for econom ic 
st ab il iz a tion  m ea su re s w hi ch  re la te  to pro bl em s of em pl oy m en t,  pro duc
tio n.  an d in fla tio n.

Science Education (S75.7 million)

• In cr ea se s su pp or t for pro gra m s whi ch  pr ovid e for  im pr ov em en t of  q ual it y  
sc ienc e in st ru ct io n an d re se ar ch  tr ai n in g at 2- ye ar , 4-y ea r co lle ge s an d the
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un de rg radu ate  comp onen ts of un iversit ies . These  ef fo rts  are  concentra ted  
on: Co mp reh ensiv e Ass is tanc e to Und ergrad ua te  Scie nce  Educa tion 
(CAUSE) pro gra m,  and the  Und ergrad ua te  Instr uc tio na l Imp rovement  
program .

• Augm ents sup port aim ed at prov iding  grea te r op po rtu ni tie s for minor ities,  
wom en and  the  ha nd ica pp ed  to pu rsue  caree rs in science and engineerin g, 
inc lud ing  plan s for es tabl ishing  regional Minority Ce nte rs for Gradu ate 
Educa tion .

• Pro vid es for res ea rch to identi fy and solv e educational pro ble ms  in s cience 
and eng inee ring .

• Expands suppor t for  ac tiv iti es  tha t encou rage and  facil ita te int era ction  
between cit ize ns  and sc ient is ts  on publi c policy and eth ica l issues relating 
to science and  techno log y.

• Decrea ses sup po rt for pro gra m ac tiv iti es  tha t could result  in an inc reased  
flow of sc ien tif ic perso nnel into the Na tion's  job marke t so as not to 
aggravate  a po ten tia l oversu pp ly  problem.

• Decreases sup po rt for curricu lum dev elopment .
• Es tab lis he s new  prog ram directi ons thr ough  the  coordin ation  or merging  of 

new or ex ist ing  prog ram st ructur es . Speci fic  exam ple s are: (1) Tr an sfers 
the  Science Fac ulty Resou rce s pro gra m elem ent from  Resou rces Im pro ve
ment to Ma npow er Im pro vem ent and  com bin es it wi th the  new Pre-College 
Teacher Developme nt pro gram  to form the Faculty  Impro vem ent program: 
(2) com bines the  In st ruct iona l Scien tif ic Equipment program  wi th the  Local 
Course Impro vem ent program  to form the  Und ergrad ua te  Ins tru cti onal 
Improv eme nt pro gra m.

Research Applied to National Needs—($78.0 million)
• More  tha n dou ble s the  res earch  effo rt in ea rth qu ak e engineerin g.
• Continues strong supp or t for research  on ren ew ab le res ources wi th 

em phasi s on biom ass ut ili za tio n and nonconventional sou rce s of food.
• Decrea ses suppor t for  w ea ther  modif ica tion by about 40 percent as result 

of com pletion  of field  phase of Na tional Hail  Res earch Exp erim ent .
• Accelerate s res earch  on post  di sa ster  au di ts  and na tio na l di sa ster  wa rning  

sys tem s.

• Decreases slightly  the  res ea rch effo rt on prod uc tiv ity  in public and pr ivate  
sec tor s. Some fun ds sh ift ed  to syste ms  an aly se s aimed at ide nti fyi ng  w here 
res earch  may be appli ed  Io im pro ve pro cesses  used to c onvert raw  m ate ria ls 
into fin ished prod uc ts.

• Prov ide s for ev alu at ion of St ate Science , Engineer ing , and Tec hnology  
experim ental  pro gram  bein g con duc ted  in FY 1977. Funds  freed up by 
com pletion  of expe rim en t shi fted to Ea rth qu ak e Engineer ing .
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•  C ontinues  10 pe rcen t sm al l busi nes s m in im um  m an dat ed  by  C on gr es s in 

pr ev io us ye ar s.

•  Pro vid es  for  in cr ea se d exp lo ra to ry  re se ar ch  on pr oble m s of clos ed -c yc le  

econom y.

Scientific. Technological and International  Affairs—($22.6 Million)

•  C on tinu es  st ro ng  su pport  fo r in te rn at io nal  co oper at iv e sc ie nti fi c ac ti vit ie s 

th ro ug h bi la te ra l an d m ult il a te ra l re se ar ch  an d ex ch an ge  pr og ra m s.

•  In it ia te s pl an ni ng  fo r U. S.  par ti ci pation  in the U ni te d N ations Con fe renc e 

on Sc ienc e, Te ch no logy , an d Dev elop men t pla nn ed  for  1979 or 1980.

• Pro vi de s ne w bilat er al  sc ie nc e an d tech no logy  cooper at iv e re se ar ch  undei 

ag re em en ts  be ing neg otiat ed  by the S ta te  D ep ar tm en t.

• In cr ea se s su pp or t for U. S.  part ic ip at io n  in the In te rn ational In st it u te  of 

A pp lie d Syst em s A naly si s,  an d ot he r in te rn at io nal  sc ie nti fi c or ga ni za tion s.

•  M ai nta in s a ba la nc ed  pr ogra m  of sc ienc e in fo rm at io n act iv it ie s de sign ed  to 

unders ta nd  the ro le  of sc ie nti fi c and te ch ni ca l in fo rm at io n in the R \D  

pro ce ss  an d to im pr ov e ac ce ss  to such  in fo rm at io n.

•  Pro vid es  for  sc ienc e an d tech no lo gy  po lic y re se ar ch  an d ass es sm en t for 

ex is ting an d em erging  national issu es .

•  Support s the co lle ct ion an d anal ysi s of da ta  on the fu ndin g of re se ar ch  and 

de ve lo pm en t an d on sc ie nti fi c an d en gi ne er in g m an pow er  in Ihe  Uni ted 

S ta te s.

• U pdate s st udie s of RfcD acti v it ie s of S ta te  go ve rn men t ag en cies  an d of the  

ro le  an d ed uc at io n of post docto ra te s;  in it ia te s st udy of th e R&D a ct iv it ie s ol 

no nm an uf  ac tu ring fir ms:  an d ex te nds the de ve lo pm en t of S ci en ce  Ind icat or s.

•  C on tinu es  the  pl an ni ng , ev al uat io n, an d anal ysi s of Fo undat io n pr og ra m s 

an d mission  ac tivit ie s.

Program Development and Management—($47.8 mill ion)

• Pro vid es  fu nd in g for  an in cr ea se  of 25 posi tion s.

• Per m it s max im um  uti li za tion  of ex is ting  po si tion s.

• M ai nta in s cu rren t level of tr av el  and in cr ea se d tr av el  cost s du e to hi gh er  

fa re s and pe r die m ra te s.

•  Fun ds  in cr ea se d co st s of C en tral  Su pp or t Serv ices.

Special Foreign Currency—(S6.0 mill ion)

•  E xp an ds  join t re se ar ch  eff o rt s with  Eg ypt in co nj un ct io n w ith the |o in t 

Com mission  for Ec on om ic  C oo pe ra tion  an d w ith In di a an d Pakis ta n .

16
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•  Co nt inue s tran slatio ns of the  tech nica l lit e ra tu re  from  appro xi m ate ly  20 
language s fo r US Cove rn m enl agencies, as wel l as the  IJ.S. sc ie nti fic 
co mm unity  at large.
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A CROSS CUT OF THE PROPOSED FY 1978 INCREASES

The FY 1978 bu dg et  re ques t pro vid es  lo r an  en ha nc ed  re se ar ch  cap ab il ity  
acr oss  the en tir e sp ec trum  of the sc ienc es  am i for  the purs uit  of se lected  
app li cat io ns of th is  sc ienc e to in ipo i tant  na tion al  pr ob lem s.  It wil l he lp to m ai nt ai n 
an d de ve lo p re se ai ch  re so ur ce s,  adv anced sc ient ili ; in sl ru  me nt al io n.  comp lex  dat a 
s e ts  an d an al ys es , in novat iv e te ch niq ues  lo r ga in in g gre at er  sc ient if ic  kn ow ledg e 
an d si gn if ic an t new te ch no lo gi es , all id which  ar e of im port an ce  to the  co nt in ue d 
w el l-bei ng ol the  Nat ion.

Res ea rc h pr oj ec ts  su pport ed  by NSF are se lect ed  on the bas is  of sc ient if ic  me rit 
an d pote ntial  co ntr ib ution to  th e body  of sc ient if ic  kn ow le dg e an d un der st an din g. 
R es ults ol re se ar ch  may be use ab le  by the same or by ot he r a re as ol sc ien ce , or  they  
m ay  re quir e  ap pl ie d re se ar ch  an d then  de ve lo pm en t in m iler  to ha ve  a soc ial  or  
ec on om ic  be ne lit . In some  ca se s,  the  re su lt s may ha ve  Io be co mbine d with  ot he r 
re se ar ch  lin di ng s be fo re  they  can he ap pl ie d and the ii va lue real ized . O bta in in g the  
full  econ om ic  va lue from re se arc h  ul tim ately de pe nd s on the  w il ling ne ss  and ab ilit y 
ol th e p ri vat e  se ct or  to pro vid e the ca pi ta l ne ed ed  Io fina nc e the co nv er sion  of 
kn ow le dg e in to  sp ec ifi c p ro ducts  and se rv ices .

Res ea rch su pp or te d by NS F is in te rr el at ed  and m ult i- ap plica tional . Tha t is. the 
re su lt s of re se ar ch  in one ar ea  be ne fit  ot he rs . A ch em is try re se ar ch  pr oj ec t, for  
ex am pl e,  mig ht benefit  work on en vi ro nm en ta l pr ob lem s,  in dust ri al  pr oc es sing  
te ch niq ues , or ma y pr ov id e ne w  kn ow le dg e on how to mak e sa fe  use  of se wag e 
slu dg e.  Sim ila rly,  re se ar ch  in the m at he m at ic al  and physi ca l sc ienc es  and 
en gi ne er in g ha s a grea t deal of un ity  and co he sive ne ss . The  in te rt ie  am ong all  the 
sc ienc es , includ in g the bi ol og ic al , social  an d en vi ro nm en ta l sc ienc es , ha s becom e 
in cr ea si ng ly  ap pa re nt  in recent  year s with  the em erge nc e of su ch  ar ea s of study as 
bi o- en gi ne er in g and the  re co gn it io n that  the social  sc ienc es  mus t be em plo yed Io 
prov ide  a co mplete unders ta nd in g  of pr ob lem ar ea s and to in su re  th at  the re su lts of 
re se ar ch  an? pul ‘o good use .

Th e fo llo wing se ct ion pro vid es  a pri m ar y cr os s- cu t of the Foundat io n’s 
pr op os ed  in cr ea se s for FY 1978 sh ow in g re se ar ch  and sc ienc e ed uc at io n em ph as es . 
It is im po rtan t Io reco gn ize th at  I he  th ru st  s in th es e a ie as wi ll ben el it ot he r ar ea s as  
we ll.  The se  ar e gi ou pe d he re  by wha t is co ns id er ed  th ei r pri m ary  motiv ati on .

EMPHASIS ON RESEARCH (S81.62 mi llio n increase)

Me,i lly 94 pe rcen t, or  SH I.62  mill ion,  ol the to ta l in cr ea se  of SH7.06 mill ion , is 
ea rm ar ked  lo r va rio us  re se an  h em ph as es . Th e in cr ea se  pi ov ides  for  abou t a rea l 6 
pe rc en t gr ow th  in the lev el of  el lo rt  in th is  ar ea  a ft er ta kin g in fl at io n in to  acco un t.

Fundam ental Laws, Processes, and Phenomena (S20.44 million  increase)

More th an  S20 mill ion  or ab ou t 25 pe rcen t of th e SH ’.62 mill ion in cr ea se  lor  
re se at i.h  is on fu nd am en ta l la w s,  pr oc es se s,  and ph en om en a.  The  Fo un da tio n is
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in cre as in g  re se ar ch  support  in  a s tr o n o m y , phys ic s , m a th em a tics , ch e m is tr y , the 

b io lo gi c al . b e h a v io ra l an d so cia l sc ienc es,  an d p o rt io n s  ol  e n v ir o n m e n t re la te d 

re se arch  in  th e ea rt h , ocean an d a tm o sp h e ri c  sc ienc es . 1 he in cr ease d re se ar ch  

support  w o u ld  be used  to  expand e ff o r ts  in  su ch  ar ea s as th e m a th em a tics  ol 

no n lin e a r w ave p ro pag a tion . n u c le a r re se ar ch  syn th es is  an d re action  m ech anis m s,  

ca ta ly s is . an d re se arch  on the s tr uc tu re ! ar id  fu n c ti o n s  o f s u b c e ll u la r org aue lb  s,  

en zv me c a ta ly ti c  m ech anism s,  cel l d iv is io n  an d p h ys io lo g ic a l pr oc es se s in  tiss ues

Ins trumenta tion . Facil ities and Research Resources—(S27.98 million  increase)

M ore  Hu m 34 pe rcen t oi S2 7.98  m il li o n  o f the SH I.62 m il li o n  in cre ase pr op os ed  

fo r re se ar ch  a c ti v it ie s  w o u ld  be used  to  upgra de in s tr u m e n ta ti o n , equ ip m en t .m il 

fa c il it ie s  in  su ch  fie ld s  as ch e m is tr y , phys ic s , b io lo gy , m a te ri a ls , an d engin eering, 

an d in Ihe as tr ono m ic a l,  a tm osph e ri c , ea rth , an d ocea n sc ienc es . '1 b is  increa se  

to geth e r w it h  Ihe am ou nt  in  th e ba se  p ro g ra m  fo r th is  pu rp ose b r in g s  Ihe to ta l 

am ount in  Ihe NSF bu dg et  fo r in s tr u m e n ta ti o n  an d fa c il it ie s  to  m ore  th an SGO 

m il li o n  in c lu d in g  the con tinued c o n s tr u c ti o n  ol  th e V e ry  ba rg e A rra y .

The pro posed in creas e p e rm it s  m ore  e ff e c ti ve  u ti li z a ti o n  an d u p g ra d in g  ol 

m a jo r re se arc h fa c il it ie s  p r im a r il y  in  th e fie ld s  o f ph ys ic s  an d m a te ri a ls  sc ienc e and 

w i l l  al so  p ro v id e  fo r u p g ra d in g  th e c a p a b il it y  o f th e N C A R  co m p u te r an d fo r 

con tinued  sup po rt  fo r co n s tr u c ti o n  of  th e V ery  barg e A r ra y  a s tr o n o m y  la c il it y . A 

m a jo r item  in  th is  area  is  the p ro v is io n  ol  en ha nc ed  c a p a b il it ie s  lo r  Ih e u ti li z a ti o n  

o f s yn ch ro tr o n  ra d ia ti o n  th ro ug h  th e  up g ra d in g  an d expans io n  ol pre se nt la c il il ie s  

an d the deve lo pm ent of  a new so urc e.  T h is  ne w syn ch ro tr o n  ra d ia ti o n  soun e is 

needed to  s a ti s fy  the re se arch  ne ed s o f th e s c ie n ti fi c  co m m u n it y  o u ts id e  e le m enta ry  

p a rt ic le  phys ic s . A m ong the se  in cr eases are:
S3.2 m il li o n  fo r in it ia l sup po rt  fo r  th e convers io n  ol  the C o rn e ll  U n iv e rs it y  

syn ch ro tr o n  Io a c o ll id in g  be am  fa c il it y .

A b o u t $0 .8  m il li o n  o f Ihe in cre ase is fo r design stu d ie s ol  a heav v ion  

acce le ra to r.
S1 .0 m il li o n  w il l support  im p ro ve d  data  re sourc es fo r  Ihe socia l sc ienc es  

in c lu d in g  I he convers io n  o f ce ns us  an d cu rr en t p o p u la ti o n  su rv ey  da ta  in to  m ach ine 

re adable  fo rm  fo r fu r th e r  re se ar ch  and expansio n  o f the data  base lo r  lo ng  ra ng e 

co m p a ra ti ve  st ud ie s.
S.4 m il li o n  w il l im p ro ve  Ih e c a p a b il it y  o f fi e ld  rese ar ch  si te s used  by  b io lo g ic a l 

sc ie n ti s ts .
S.8 m il li o n  w il l p ro v id e  con ta in m e n t fa c il it ie s  fo r re se ar ch  in v o lv in g  re com b i

na nt  D N A .
S t .2 m il li o n  fo r a ne w  h ig h Ir e ip ie ncv io no sphe ri c  he a ling  fa c il il v  at the  

N a ti o n a l A s tr o n o m y  and Io nosphere  Cen te r.

Env ironmen t and Resources—(S30.65 mi llion increase)

M o re  th an $3 0 m il li o n  o f Ih e in cre ase is  lo r  re se arc h in  the genera l area  o f the  

e n v ir onm en t an d reso urce s.  The in cre ases an d m a jo r area s of em phasis  in c lu de:
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•  $5 .8 mi llion  for eart h  sc ienc es  re se ar ch  aim ed  at gai nin g ne w kn ow le dg e 
that  can  lea d to bett er te ch ni qu es  for  eart hquak e pr ed ic tio n,  an d can 
benefit  the  explo ra tion  for pe trol eu m  an d m iner al  re so ur ce s.

• $9.6 mi llio n to  ac ce le ra te  re se ar ch  on ear th quak e en gi ne er in g,  on d is ast er 
po st -a udits,  an d on m et hods for re du ci ng  econ om ic  lo ss es  fro m acid ra in .

• $0.8 mi llion  to in it ia te  a pr oo f-of -con ce pt  ex pe rim en t on sa fe  m etho ds  of 
di sp os in g of m un ic ip al  slud ge , to be gin re se ar ch  on m et ho ds  of in co r
po ra tin g en vironm en ta l qual it y  co nsi der at io ns in to  a rc h it ec tu ra l an d ur ba n 
de sign  pra ct ic e,  an d to ex pa nd  re se ar ch  on ch em ical  th re a ts  to ma n and the 
en vi ro nm en t.

• $0.7 mi llion  to pe rm it ac ce le ra tio n of fu nd am en ta l re se ar ch  an d re se ar ch  on
in no va tive  m et ho ds  fo r co nv er ting  ag ri cu ltura l an d fo re st  w ast es  (b io mas s)  *
to ch em icals an d o th er usa bl e pro du ct s.  Sp ec if ic al ly , the in cr ea se  pl an ne d
for  FY 1978 wi ll su pport  st udie s on org an is m s th at  de gr ad e lig nin  an d 
cel lul ose.

•  $10 .4 mi llion  for st u d ie s of  the at m osp her e and the oc ea ns , re la ted to bo th  *
w ea th er  an d cl im at e an d to the im pa ct  of pollu ta nts , an d re se ar ch  on liv ing
and mineral  re so urc es  in the m ar in e en vi ro nm en t.

•  Re search  on p la nts , biolo gica l fixa tion  of ni trog en , photo sy nth et ic  
eff ici ency , and no nc onven tional  so urc es  of food. T h is  re se ar ch  is aimed  at 
en ha nc ing the  N a ti o n s  ab il ity  to pr od uc e food, whi le , at th e sa me tim e, 
minim izing de pen den ce  up on  ch em ical  fe rt il iz er s.  Also includ ed  is 
fu nd am en ta l res ear ch, on natu ra l and m an -m od if ied ec osy st em s in clud in g 
re se ar ch  on the biolog ic al  co nt ro l of in se ct  pe st po pula tions.

Technology Related Research—($2.55 million increase)
A pp ro xim at el y $2.6 m ill ion of the pr op os ed  in cr ea se  wi ll be de vo ted to ba sic 

an d ap pl ie d re se ar ch  st ud ie s on ch em ical  pro ce ss in g te ch niq ues  an d var io us  as pec ts  
of  m at er ia ls  sc ien ce  an d en gi ne er in g di re ct ly  re le va nt  to advan ce s in tech no logy .

EMPHASIS ON SCIENCE EDUCATION ($1.40 million  increase)

Th e FY 1978 pr og ram  in cr eas es  by $1.4  mill ion ov er  the  FY 1977 to ta l of $74 .3 
mill ion.  The pr og ram  ch an ge s includ e:

• De crea se s of  $3.05  m ill ion in Sc ienc e Edu ca tio n Dev elop men t an d $660,000 
in M an po wer  Im pr ov em en t.

•  In cr ea se s of  $4.23 m ill ion in Sc ienc e Edu ca tio n Res ou rc es  Im pr ov em en t 
an d $880 ,00 0 in Sc ienc e an d So ciety.

Mo st of the in cr ea se  ha s be en  de si gnat ed  lo r the fo llo wing sc ienc e ed uc at io n 
th ru st s in FY 1978:
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•  S3.5 m il lio n  Io im pr ov e the q u a li ty  o f un de rg radu ate scie nce  in struction  
and  res ea rch  tr a in in g  in co lleg es and un iv ers it ie s in c lu d in g  2-ve ar  col leges.

• $0.88 m il lio n  fo r st re ng then ing e ffo rt s  to meet an increa sing  pub lic  demand 
fo r gr ea te r part ic ip a tion  in.  as w e ll  as under stan ding  of, pub lic  po lic ie s in

- scie nce  and techno logy  and the  co rre sp on ding  socia l and eth ica l im 

p lic ations.
•  $0.3  m il lio n  Io augment on go ing prog ra ms aim ed at im pro vi ng the qua li ty  

o f gr ad ua te  science  tra in in g  fo r m in o ri ty  stud en ts.

EMPHASIS ON SCIENCE POLICY, SCIENCE INFORMATION,
INTERNATIONAL, AND RELATED ACTIVITIES—($2.00 million increase)

Support  fo r w ork  in these areas w il l inc rea se  by  appro xi m ate ly  $2.0 m il lio n  or 
8 pe rce nt  above the  EY 1977 to ta l of  $24.0  m ill io n . The se expanded  e ffo rt s  inc lud e:

•  $1.8 m il lio n  fo r the In te rn a tiona l Coo pe ra tiv e Science prog ra m fo r U.S. 
pre para tio ns fo r t he ll .N . Co nferen ce  on Science and Tec hn olog y,  p lann ed  fo r 
1979 ($1 ,100,000) ; new in it ia ti v e s  in sc ie nti fic co op erat ive pr og ra ms w ith  
Eas t Eu ropean  co un tries , the  Pe op les ’ R ep ub lic  of  Ch ina,  bat in  A m erica , and 
East Asia  ($300,000 ); and  inc reased  dues and adm in is tr a tive  costs  fo r 
in te rn a tiona l sc ie nti fic  o rg anizatio ns,  p ri m a ri ly  the In te rn ational ln s ti tu te o f 

A pp lie d  Sy ste ms A na ly s is  in V ie nna ($400,000).

•  $200,00 0 fo r the Science As se ssmen t, Plan ning  and  Pol icy prog ra m in 
su pp or t of Science Resources Studies  to im pr ov e an alyses  ol U.S.  

science and techno logy  and to co nt inue  and up grade the  period ic  su rvey s 

needed to m aintain the natio nal R&I3 data base.

•  Ex pa nd ed  co op erat ive  research  e ffort s  w ith  Eg yp t, India and Pa kistan  

fund ed  w ith  special  fo re ign cu rrency .

PROGRAM DEVELOPMENT AND MANAGEMENT—($2.00 million increase)

•  In clud es  $489,000 in it i. d  fu nd in g  o f 25 new po si tio ns .

•  An add it io na l $800,000 fo r m ax im um  u ti li za ti on  of  exi st in g pe rm anent 

po si tio ns.
•  $200,00 0 to m aint ain  the cu rren t lev el  of  trav el and ofls el fare and  pe r d iem  

inc reases.
•  Incre ases  in telephone  ra les and postage requ ire s .in add it io na l $180,000

•  M isce lla ne ou s co nt ract  se rv ices  and  eq uipm en t pu rch ases  re qu ire s $310, - 

000
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PROGRAM ACTIVITY SUMMARIES

MATHEMATICAL AND PHYSICAL  
SCIENCES AND ENG INEERING

FY 1978 Program Total S249.200.000

Summary  of  Ob ligations by Subacti vity

Hui lui'l Curren t

S ubo rl iv ilv Ac hm l Request Pion Esf imute Diffe rence

FY 1976 FY 1977 FY 1977 FY 1978 FY J978/77

Mathematica l Sciences S17.256.900 S20.900.000 S19.900.000 $21.800.000 $1,900,000

Computer Research 13.215.579 15.800.000 15.500.000 17.000,000 1.500.000

Physics 45,171.408 55.450.000 54,139.718 59.400.000 5.260.282

Chemist ry . 34.650.083 42.350,000 40,200,000 44.300,000 4.100.000

Eng ineering 35.848.250 44.650.000 42.600.000 46.100.000 3.500.000

Materia ls Research ...................... 46.122,827 54.100.000 51,550,000 60.600.000 9.050.000

Tota l ...................................... S192.265.047 S233.250.000 $223,889,718 S249.200.000 $25,310,282

Program Activity Goals and Description

The  goal  of the  Ma the ma tical and Ph ys ical Sciences and  Engineer ing  (MPE) 
Ac tiv ity  is to pro mo te the pro gress of science in ma the ma tics, co mp uter res earch , 
ph ys ics , chem ist ry,  eng ineerin g, and  mater ia ls  res earch  through:

• suppor t of the  highes t qu ali ty  researc h pro jec ts and  sc ien tif ic in st ru m en ta 
tion so that  the  Na tion  can co nti nue and str en gthe n its  lea de rsh ip  in these 
fields.

New  know ledge in the field s covered  by MPE has both  in tri ns ic int ere st anil  the 
po ten tia l for wide  ap pl ica bi lit y to prob lem s in the  "real wo rld ."

Explanation of FY 1978 Increases and Decreases

The  req ueste d inc rea se of $25.3 mil lion  in the MPE Ac tiv ity  is 11.3 perce nt 
above the FY 1977 curre nt plan  of $223.9 million. Within the  tot al of $249.2  mil lion  
req ueste d for FY 1978, all su ba ct iv iti es  wil l receive ad di tio na l fun ds which  wi ll be 
gr ea te r than the  inc rea se necessa ry to me rely offset the  inc rea sed  cos t of doin g 
res earch . In Ch em ist ry , increa sed  res earch  em ph as is is exp ect ed in ca ta ly sis,  las er 
chem ist ry,  chemic al comp uta tions,  sy nt he sis,  and rea ction me chan ism s. In 
Engineer ing , a specia l effo rt will be made to inc rea se the  av ai labi lit y of mod ern  
res earch  in str um en tat ion at En gineer ing  school s. In Math em ati cs , inc rea sed  
em phas is will  be plac ed on research  in fin ite  gro ups, no nl inea r wa ve phenom ena.
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fu nc tion al  an al ysi s,  and th e applica tion of  al geb ra ic  m et hods to oper at or theo ry , 
st a ti st ic a l inf ere nce,  en d est im ation , am on g ot he rs . C om pute r Res ea rc h wi ll rece ive 
an  in cr ea se  that  al lo w s for in cr ea se d wor k on in te lli ge nt  sy st em s an d ex pa nd ed  
in st ru m en ta ti on  lor  co m pute r sc ienc e. Much of  the  re ques te d in cr ea se  in Physi cs  
will  go io incr ea se  the u ti li za tion  of ex is ting  ac ce le ra to rs  an d to al lo w NS E Io 
as su m e su pp or t of some  E ner gy Res ea rch an d Dev elop men t A dm in is ir a tion  (ER DA) 
d ro pou ts  in nu cl ea r physi cs . The  M at er ia ls  Res ea rc h su bacti v it y , which  in cr ea se s 
by  17.6  pe rcen t ov er  the  FY 1977 es tim at e,  wi ll ta ke  lea d re sp onsi bil ity for  
pro vid in g incr ea se d fa ci li ti es  for sy nch ro tr on ra dia tion re quired  for re se ar ch  o r 
vari e ty  of pr ob lem s in vo lv in g m at er ia ls  sc ienc e,  ch em is try, an d biolo gy .

ASTRONOMICAL, ATMOSPHERIC, EARTH, 
AND OCEAN SCIENCES ACTIVITY

FY 1978 Program Total $213,400,000

S u m m ary  o f O b lig a ti o n s  by  S u b a c ti v it y

Su hth. iiv ily Actual 
FY 1‘l7ti

Budget 
Bequest 
FY 1977

Current
Plan

FY 1977
Estimate 
FY 1978

Difference  
FY 1!t7B/77

Astrono mical Sciences S48.634.694 S54,675,000 $52,300,000 S58.000.000 S5.700.000
Atm ospher ic Sciences 44.527.599 51.375.000 49.550,000 55.900.000 6,350.000
Earth Sciences 27.120.680 32,175.000 29.000,000 34.800.000 5.800.000
Ocean Sciences 47.081.625 56,475.000 53.250,000 58.900,000 5.650.000
Arc tic Research Program 3.621.548 5.000.000 4.700.000 5.800.000 1.100.000

Tota l S170.986.146 S199.700.000 S188.800.000 S213.400.000 S24.600.000

Program Activ ity Goals and Description

Th e Ast ro no m ical . A tm osp her ic . Ear th , an d Oce an  Sci en ce s A ct iv it y  su pport s 
bas ic  re se ar ch  in se lect ed  d is c ip li nes th at  wi ll in cr ea se  our kn ow le dg e of the  
physi ca l en vi ro nm en t on  ea rth  an d in spac e. Th e ov er al l obje ct iv es  of the var io us  
el em en ts  co m pr is in g the A cti v it y  ar e as  follo ws:

•  O bt ai n new’ kn ow le dg e in as tronom y and the at m osp her ic  sc ienc es  ov er  the  
en ti re  sp ec trum  of physi cal  ph en om en a:

•  Pr ov id e a bett er unders ta nd in g  of  the physi ca l an d ch em ical  m ak e- up  of the  
ea rth an d it s ge olog ical  h is to ry :

O bta in  lu rt her in si gh ts  in to  the  co m po si tio n,  st ru c tu re , be ha vi or , and 
re so ur ce s of the  oc ea ns , an d ex am in e the effec t of  hu m an  acti v it ie s on the  
ocean en vi ro nm en t an d vi ce  ve rs a:

A dv an ce  kn ow le dg e of  na tu ra l ph en om en a an d pro ces se s in the Arc tic .
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The di sc ip lin e ori en tat ion  of the  ele men ts of th is Acti vi ty  faci lit at es  overv iew  
and  as se ssmen t of the "hea lth " of thes e sci entif ic di sc iplin es  and  pe rm its  the 
exerc ise  of cri tic al judgm ent  in the  all ocati on  of res ou rce s among ele men ts wi thi n 
the dis cip lin es .

In ma kin g such jud gm ents,  ap pr op riat e use  is mad e of av ail ab le input from 
ou tsi de  sou rces , inc lud ing  ad viso ry  bodie s and inf orm ation  on the  st at e of the 
disc iplin e in gen era l.

The ob jec tiv es  are  pu rsu ed  thr ou gh  the  following  suba ct iv iti es :

Astr on om ica l Sciences: Su pp or t of basic  res earch  pro jec ts and na tio nal 
res earch  faci lit ies is dir ected  at exam ining the  phys ica l pr incip les governi ng  the 
un iver se  inc lud ing  the  st ru ctur e of the  plan et s and  thei r atm osph eres , the sol ar 
syste m,  the  Milky Way, and rem ote  ga lax ies .

Atm os ph er ic Scie nces: Su pp or t is pro vid ed for basic  res earch  projec ts and for 
the  Nati onal Cen ter  for Atm os ph er ic Resea rch , to faci lit ate our un de rs tand ing of 
the be ha vior  of the ea rth 's atm osph ere.

Earth Sciences: The  prog rams  un de r Earth  Sciences  are  des ign ed to inc rea se 
our basic  know led ge of the  solid ea rth,  inc lud ing  its  ocean floor. Th is is pu rsu ed 
thr ough  Ea rth  Scie nce  Project  Su pp or t and  the Ocean Sed iment  Co ring Program.

Ocean Sciences: The  ac tiv iti es  su pp or ted  are  gea red  to im pro vin g Man ’s 
un de rs ta nd in g of the  na tu re  of the  oce an,  and  its  inf lue nce on Man 's ac tiv iti es  and 
of Man 's im pact on the ma rin e en vir onme nt . Th is is accomp lished through 
Oce an og raph y Pro jec t Su ppor t, the In te rnat iona l Decade of Ocean  Ex plo rat ion , and 
supp or t for  oceanogra phic fac ili tie s es se nt ia l to the  res earch  effort s.

Arc tic Research Program: Re sea rch  is pu rsu ed in tw o categ ories:  En viron
me ntal and  Resou rce -Re late d. Am ong the  stud ies  unde rw ay  are  tho se on the 
dy na mics of sea  ice, deep ice core dr ill ing in Greenla nd , the  arc tic  tu nd ra , and  the 
resources of the  Bering Sea  She lf.

Explanation of FY 1978 Increases and Decreases

The  tot al es tim ate d program  for FY 1978 is  5213,400,000, or 524 ,600 ,000  above 
the Cu rre nt  Plan  for FY 1977 of 5188,800.000.

An increa se  of 55.700.000  in As tro no mica l Scienc es wil l prov ide  for inc rea sed  
researc h, im prov em en ts in in st ru m en ta tio n,  rad io spec tru m stu dies , pro cureme nt of 
wa ve gu ide for the Very  Large Arra y (VLA). a new  ion ospheric heati ng  fac ili ty at 
the Na tio na l As tro nomy  and Iono sphe re Cente r, and  sma ll increases for sev era l of 
the  Nati on al Research  Ce nte rs to cover inc rea sed  in st rumen ta tio n and  rising 

ad m in is trat iv e cost s.
The  S6,350.000 inc rea se in Atm os ph er ic Sciences  will  be used for: expans ion of 

res earch  in atm ospheri c ch em ist ry : con tinued supp or t of the  In ternat iona l 
Mag ne tosphe ric  Stu dy:  acce ler ati on  of pla nning  and  res earch  for the  Monsoon 
Ex perim en t and res earch  un de r the  Cl imate  Dy nam ics  Pro gra m. For  the  Na tional
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C en te r fo r A tm osp her ic  Res ea rch,  in cr ea se d fu nd in g w iti  tie used  fo r th e fi rs t fu ll-  
year  re nta l of the fif th gen er at io n com pute r an d ac quis it io n of peri phera ls , 
in cr eas ed  ba 'lo on  fl ig ht s,  im pr ov ed  in st ru m en ta ti on , lon g dera ti on  ba llo on  te st in g,  
an d ri si ng  adm in is tr a ti ve  an d re se ar ch  co st s.

Ear th  Sci en ce s re qu ires  an  in cr ea se  of  $5 ,80 0,0 00 . of winch  S5 .30 0.0 00 wi ll be 
us ed  for  pr oj ec t su pp or t an d $5 00 ,000  for the  Oc ea n Se<i men! Cor in g Pr og ra m  
(O SC P) . In cr ea se d em ph as es  wi ll be on st ud ie s of ear 'h qu .,  e m ec han is m s an d of 
poss ib le  eart hquake  pr ec urs ors . The  est im ate d  fu nd in g for OS CP  is  ne ed ed  to co ve r 
in cr ea se d co st s fo r op er at in g Glo mar  Ch al leng . r. such  as  fue l, dr il ling  su bco ntr ac t,  
geo ph ys ic al  si te  su rv ey s,  an d ne w d ri ll  pipe .

An in cr ea se  of $5 ,65 0,0 00  fo r Oce an  Sc ienc es  will  pro vi de  for: the us e of  n ew ly  
de ve lo pe d re se ar ch  tools for st u d ie s in ph ysi ca l oc ea no gr ap hy  ant i m ar in e 
ch em is tr y, p lu s ex pa nd ed  st ud ie s of  th e roc k sa m pl es  ob ta in ed  th ro ugh the Deep  
Se a D ri lli ng  Pr oj ec t: m ajor  fie ld  eff o rt s such  as  the Nor th  Pa ci fic Ex pe rim en t «
(N OR PA X) , the PO LY MO DE  pr oj ec t, an d the fin al  In di an  Oce an  fie ld pr og ram  of 
the Geo ch em ic al  Oce an  Se ct io ns  S tu dy  (G EO SE CS ): in cr ea se d st ud ie s of pro ce ss es  
in the co as ta l zone an d on th e co n tinen ta l shelf : and for ad dit io nal  sh ip  and 
su bm ers ib le  tim e for the pre vio usl y m en tion ed  fie ld wor k pl us  re hab il it at io n  and 
upgra din g of  in st ru m enta ti on  an d of  old er  sh ip s in th e oce an og ra ph ic  fle et.

Th e $1 ,100 ,00 0 in cr ea se  in the A rc ti c  Res ea rc h Pr og ra m  wi ll pro vid e su pp or t 
fo r in cr ea se d re se ar ch  in st ud ie s of a ir -s ea -i ce  in te ra ct io n  an d th e mec ha ni ca l 
p ro pert ie s of  ice: ecolo gic al re se ar ch  on high  ar ct ic  mam m als:  re se ar ch  on region al  
ec osy st em s an d per m af ro st ; an d th e se co nd  yea r of the Be rin g Se a ec os ys te m s 
st ud y.

U.S. ANTARC TIC  PROGRAM
FY 1978 Program Total ............................................................................. S47,475,000

Summary of Obligat ions by Subactivity

Sub c.  f i t  il y A f lu a l  
FY 1976

Hud url
Beques t 
FY  n r 7

(.’urr e ti f
Plan

F Y } 19 "7
Esf u iu de 
FY  1978

D iff er en ce  
FY  1978 "7

U.S. An tarct ic Research
Proqram $4.308.496 $5.100.000 S5.550.000 S6.475.000’ $925,000

Ope rat ions Support  Proaram 26.276.796 39.900.000 39.775,000 41.000.000’ 1.225,000
LC-130 Ai rcr aft  Procuremen t 18.000.000’ - 0 — - 0 - - 0 - —0—

Tota l S48.585.292 S45.000.000 S45.325.Ono $47,475,000 $2.150.000

Th es e bi nd '- su pp or  s ii e n li f ii  a c ti v it ie s  in  A n ta rc ti c a  d u ri n g  the Sep tem be r I97H *n la rc h  1979 au s tr a l su m m it  fi e ld  
season

r hes< h in d s  n d i  :»•!» •«!»• su pp or t lo r  the resea rch, a c ti v it ie s  In  he co nd uc te d in  X n ta rc ticu ir in u  th *  O c to be r 1977 Io M ar ch  
197M a ti s lr a i su m m er li e id  season.
'F o r tw o I.C -l .tO P a in ia i :  fo r vyhic h fu nds wer e app ro p ri a te d  by  P ub lic  Law  94-1  IB.

Program Ac tiv ity  Goa ls and De sc rip tio r

W ith in  'h e  co nt ex t of  th e A n ta rc ti c  T re aty , the lb  . A n ta rc ti c  Pr og ram 
su p p o rt s n a ti ona l go al s to: m ai nta in  th e T re aty  to in su re  t-ia t (he  co ntinen t wi ll
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co nt in ue  Io be us ed  for pe ac ef ul  p u rp ose s on ly , fo st er  co oper at iv e re se ar ch  to 
contr ib ute  Io the so lu tio n of  re gi on al  an d w orl dw id e pr ob le m s,  pr ot ec t the  
en vi ro nm en t,  an d in su re  eq uitab le  an d w is e use of  liv in g an d non livi ng  re so ur ce s.

Th e U nited  S ta te s ha s a re pu ta ti on  for le ad er sh ip  in an ta rc ti c  a ff a ir s an d ha s 
ex te ns iv e ri ghts , ba se d on explo ra tion, di sc ov er y an il pr es en ce  in th at  ar ea .

Th e an ta rc ti c  ar ea  is of  fu rt her  in te re s t to the U ni ted S ta te s bec au se  it:

•  has  a m ajor  in flu en ce  on w orld w ea th er  an d cl im at e.

•  conta in s pot en tial ly  val uab le  m in er al s an d pe trol eu m .

•  is the w orld 's  rich es t ar ea  in m ar in e pr ot ei n pro du ct io n.

•  has  o th er  fe at ure s of  un iq ue sc ie nti fi c an d pra ct ic al  in te re st , an d

•  p ro vid es  an ex ce lle nt  en vir onm en t for  in te rn at io nal  co op er at io n th roug h 
the A nta rc ti c  Tre at y.

Th e N at io nal  Sc ienc e Foundat io n has  been  as si gn ed  ov er al l man ag em en t 
re sp onsi b il it y  for pl an ni ng , fu nd in g,  an d im pl em en tin g th e nat io nal  pr og ra m  in 
A nta rc ti ca . The  Fo undat io n 's  re sp onsi b il it ie s for  the ov er al l pr og ra m  in A nta rc ti ca  
ar e in ac co rd an ce  w ith  Of fic e of M an ag em en t an d Bu dget C ir cu la r A-51 (rev ised ).

Th e U. S.  A n ta rc ti c  Res ea rch Pro gra m  su bacti v it y  su pport s a m ult id is ci p linary  
re se ar ch  pro gra m  on the A n ta rc ti c  co ntinen t an d in th e ad ja ce nt oc ea ns . Th e 
re se ar ch  is fo cu sed to in cr ea se  sc ie nti fi c kn ow le dg e th ro ug h en vironm en ta l and 
re so urc e- re la te d  pr og ram s.  Th e re se ar ch  is co nd uc ted at fo ur  an ta rc ti c  st at io ns,  
fro m remot e te m pora ry  fie ld si te s,  an d ab oar d tw o re se ar ch  sh ip s.  Rem ote se ns in g 
te ch ni qu es , usi ng sa te ll ites , ai rc ra ft , ro ck et s,  ba llo on s,  an d un m an ne d st a tions,  ar e 
ut ili ze d in the co nd uc t of th e re se ar ch . C oo pe ra tive  re se ar ch  pro gra m s with  
sc ie n ti st s of  oth er  nat io ns ar e co mm on pl ac e.

Th e O pera ti ons Support  Pr og ra m  su bacti v it y  pro vid es  for  the  di re ct  su pport  of 
sc ienc e ac ti v it ie s an d the  m ai nte nan ce  of  an  ef fect iv e U.S. pr es en ce  in A nta rc ti ca .

Th e N at io nal  Sc ienc e Fo un da tion  is de si gn at ed  as  the sing le  so ur ce  of fund in g 
an d m an ag em en t for the  U.S . A n ta rc ti c  Pr og ra m . The  D ep ar tm en t of  Defen se  and 
the  D ep ar tm en t of T ra nsp ort a ti on  pro vid e op er at io na l su pport  on a co st  re im bur
sa bl e ba si s.  The  Fou nd at io n al so  co n tr acts  for su pport  se rv ic es  whe n i> is cos t 
ef fect ive.

Explanation of FY 1978 Increases and Decreases

Support  fo r th is  ac tivity  to ta ls  S47 .47 5.0 00 in FY 1978. an  inc rea se  of 
S2 ,150.00 0. or  4.7 pe rcen t ov er  FY 1977. T his  is the fo rm er  U.S . A nta rc ti c  Resea rch 
Pr og ra m , w hi ch  is no w bu dg eted  as  a se par at e ac ti v ity .

Th e Res ea rc h su bac tiv ity  in cr eas es  by S925.000.  or  17 pe rc en t, to SB.475 .000, 
w ith em phas is  be ing placed  on the en vironm en ta l po rt io n of  the  re se ar ch , al th ou gh  
re so ur ce s re se ar ch  is als o in cr ea se d.

Th e O pera ti ons Su pp or t su b ac ti v it y  in cr ea se s by  S i ,2 25.000 , or  3 pe rc en t. Io 
S41.0 00.00 0. The  in cr ea se  is p ri m ari ly  for the di rect  su pp or t of re se ar ch . Th e ot he r 
m aj or pr og ra m  el em en t—s upport  re quired  to pr ov id e a co nt in ue d U.S.  pr es en ce  in' 
A n ta rc ti ca—i nc re as es  by  on ly ab ou t 1 pe rc en t, to S34.1 30.00 0.
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BIOLOGICAL, BEHAVIORAL, AND 
SOCIAL SCIENCES

FY 1978 PROGRAM TOTAL ................................................................  $144,800,000

Summary of Obligations  by Subactivity

Hu .ly .l Current
Suhrn T iv ifv Act uul lil'l |UCS l Plan Eslimo.' r D if fr n n i r

FY 1!I7« FY 1977 FY 1977 FV 1978 FY 197b 77
Physiology, Cel lular  &

Molecular Biology S43.693.896 SS4.200.000 S51.100.000 S5B.900.000 S7,800,000Behaviora l & Neural Sciences 19.689.189 24,400,000 23,600.000 26.300,000 4,700,000Environmental Biology 26,838.481 32,550,000 30 550  000 33 600  000 3 050 000
Soc ial Sciences ........................ ...........  *18,813.848 21.500,000 •21,400.000 •24.000.000 •2,600,000

Tota l S109.03S.414 $132.650,000 S 126.650.000 S144.800.000 S18.150.000

• Include s SIIINI.IHMI fur each year for  the Man -In -T he -A rr.tic. Program forme rly  supporh»<l through the Astronomical.Atm ospheric. Earth , and Ocean Sci

Program Activ ity Goals and Description

Th e goa l of  the Bio logica l, Beh av io ra l, and So cia l Sciences  (BBS ) ac ti v it y  is to 
advance un de rs tand ing and  in su re  the  co nt inue d sc ie nti fic  st re ng th  of  the Nat ion 
by  su pp or t of  research  which :

•  augm ents kn ow ledg e o f fu nd am en ta l lif e  processes, fa ctors  pe rtain ing to 
man as an in d iv id u a l and  as a mem ber of  socie ty, and the behavio r, 
orga niza tio n and  de ve lopm en t of  huma n socie ties and  othe r biolog ical  
co mmun itie s:

•  de ve lop s and m ain ta in s research  resources, co mplex  da ta sets and 
analyses, in novative  tech niqu es , and  advanced metho do logies  to be used 
fo r fu rther research , bo th  fu nd am en ta l and ap pl ied.

Th e Biolog ica l, Be ha vior al  and Socia l Sciences are su bdiv ided in to  four  
su bact iv iti es:  Ph ys io logy , C e llu la r and M ol ec ula r Biolog y;  Be ha vior al  and Ne ural  
Sciences;  Envi ro nm en ta l B io logy ; and So cia l Sciences.  Th e fu nd am en ta l research 
su pp or ted by these  su bactiv it ie s co ntr ib ute s s ig n if ic an tl y  to the  NSE miss ion to 
st reng then  the Natio n's  sc ie n ti fi c  research on natu ra l and socia l phenomena. These 
phenom ena range fro m the  fu nda m enta l comp on en ts of  l ife , such  as bio mo lecu les,  to 
the co mplex  in te ra ct ions of  hu man  life, stud ied in the socia l sciences.  New 
poss ib ili ties  fo r human de ve lopm en t, inc reased  op tio ns  fo r im pro v in g  the q ua li ty  of  
lif e , grea te r oppor tu niti es fo r ec on om ic and  socia l pro gress, and  better deve lopme nt 
and  u ti li za ti on  ot resources  are  pote ntia l be ne fit s of  th is  res earch .

Explanation of FY 1978 Increases and Decreases

Th e Fo un da tio n’ s EY 1978 bu dg et  request fo r Biolog ical , Beha vior al  and Socia l 
Sc iences is S144.K m ill io n . S18.2 m il lio n  (14.3 pe rcen t) more than  the  FY 1977 level
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of $126.65 m ill io n . This  inc rea se  w il l p ro vi de fo r the  ri s in g  costs  of  co nd uc tin g 
research  and fo r new research opport un it ie s  in fu nd am en ta l science. Ba sic  researi .h 

re lated to huma n de ve lopm en t, ecolog y,  foo d, energ y, resource s, in fl a ti on , and 

em ploy men t w il l co nt inue d to be em phas ize d.
Ar ea s of science id en ti fied  fo r co nt inue d or  increa sed em ph as is are:

Phys io lo gy,  C e llu la r and M ole cu la r B io lo gy— Bioc he mica l, ce llu la r and 

physio lo g ic a l res earch  in the  plant sciences , in part ic u la r,  photosy nt he sis,  ni tio gen 

fi xa tion , exp erim enta l m anip ula tion o f plan t ce lls,  and plant  response to stress , 
ch rom osom e st ru ct ure ; gene tics and  d if fe re n tia tion ; ce ll cu ltu re  ca pabi lit ie s;  

co ntainm en t fa c il it ie s  fo r b ioha za rd ou s research;  and  metho do logies  and  new 
in strum enta tion to ex ten d the se n s it iv it y  of  measure me nt in m ol ec ula r biolog y.  

($58,900,000 , an increa se of  $7,800,0 00 ov er  FY 1977)
Beha vior al  and Neur al  Sc ien ces— Sup po rt fo r stud ies of  key asp ects ot 

be ha vior , in c lu d in g  the  ne rvou s system , and the sensory  syste ms : research  on 

co gn it iv e  de ve lopm en t and lan gu age acq uis iti on in  ch ild re n;  anth ro po logica  

research , in c lu d in g  more accu rate da ting  tech no logy ; and  more em ph as is on socia l 
ps yc ho logy  in  rea l lif e  se ttings.  ($2 8,300,000, an inc rease of  $4,700 ,000 ov er  the FY

1977 leve l) .
Environm enta l B io lo gy— Research on ad ap ta tio n o f p lants  to pa rt ic u la r 

en vi ro nm ents , es pe cial ly  gene tic  v a r ia b il it y  and disease res istan ce  among he al thy 
p la nt popul at io ns;  and freshw ate r ecosystem s and  ag roe cosyste ms , w ith  spe cia l 

a ttention to p ro d u c ti v it y , species co mpo si tio n,  and nutr ie n t cy cl in g. ($33,600,000,  

an inc rea se  o f $3,050,000  over  1977)
So cia l Sc ien ces—The or et ical  em pir ic a l stud ies perta in in g to in fl a ti o n , natu ra l 

resources, un em ploy men t and w orld  tra de ; the  de ve lopm en t of machine  rea dable  

da ta res ou rce s in socio log y and p o li ti ca l science; and  co mpa ris on  and va lid a tion  of 

ec on om et ric  models.  ($24 ,000,000,  an inc rea se of  $2,600 ,000 ov er  FY 1977)
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SCIENCE EDUCATION

FY 1978 Proy iam  Total $75,700,000

Summary of Obl igat ions  by Subactivity

•>ub»nlivily z ti tim l
rv  ern

Budget 
it ./pi esl  . 
11 T7

Curren t
l f lo a .x

EY 1’l77 EY "t? t;
Di ffe r. i. ..  

EY 1978/77

Science Manpower Improvement 524.882.137 524.700.000 530.360.000 529 700,000 $-660,000
Science  Education Resources

Improvement 24.324,332 25,200.000 28,370,000 32,600.000 4,230.000
Science Education Development

and Research 10.932.128 11.700,000 11.250.000 8,200,000 -3.050.000
Science  and Socie ty .......................... 2,342.083 3.400.000 4,320.000 5.200.000 380,000

Tota l 562.480,680 565,000.000 574.300.000 575,700,000 51.400,000

Summary of New Obligational Authority  (NOA), Deferrals and Carryovers

Program Element Aclun l 
EY 1976

Budget
Bequest 
EY 1977

Current
Pion

FY 1977
Estimate 
FY 1978

Difference 
EY 1978'77

New Obliga tional  Au thor ity  ................... $52,954,904 $55,000,000 $59,000,000 $75,700,000 516,700.000
FY 1975 Carryovers ......... 313.064 - 0 - - 0 - - 0 -
FY 1975 Deferrals 9,212,712 —0— — 0- - 0 - —0—
FY 1976 and Transi tion  Quart?

Carryovers ................................ —0— —0— 5.300.000 —0— -5.300,000
F f  V. "G Defer rals - 0 - 10.000.000 10.000.000 _o— -10.000.000

Science Education Program Ac tiv ity
Total 562.480.680 565,000,000 574.300,000 $75,700,000 51.400.000

Program Activity Goals and Description

The Fou nd at ion is au thor ized  and  di re ct ed to:

". . in it ia te  and su pp or t. . . .p rogram s Io st reng then . . . .science ed uc at ion 
prog ra ms at al l lev els . . . .” (PL 81 -5 07 ).

Th e Science Edu ca tio n Prog ram  A c ti v it y  is de dica ted to th i • goa l.
To  achie ve  th is  goal, the  Fo un da tio n su ppor ts  a nu mbe r of  prog rams org an ize d

in to  to ur m ajo r sub iic tiv ili .e s. Each o f these subactiv it ie s has ob ject ives  desig ned to 
ce nt i ibute to  the achie veme nt o f the Sc ience Ed uc at ion Prog, m A c ti v it y  goal.  Th e 
m ajo r s ii b a d iv il le s  and th e ir  ob ject ives  are:

Science M an power Im pro ve m ent—To  id e n ti fy  and encoura ge sc ie n ti lic  ta lent ; 
to assis t in the main tenance of high  standa rd s and  q u a li 'y  in the  tr a in in g  of

31



67

stud en ts  and profes sion als in the  sciences ; and to st im ula te  more pa rt ic ip a tion  in 

the sciences by  m in or iti es,  wo men, and the  ha nd ica pp ed .

Science Education  Resources Improv em ent— l’ o st reng then  and  im pr ov e Ihe 

qu a li ty  of  scie nce  in struction  and research  tr a in in g  in sch oo ls,  colleges, and 
un iv ers it ie s and pro vide  in ce ntiv es fo r the use of  va lid ate d kn ow ledg e and 

ef fect ive in s tr uc tiona l st ra tegies  in scie nce  educat ion.

Science Education Develop ment and Research—To  advance our  know  ledge of 
ho w scie n ti fic  conce pts, processes and sk ill s  are lea rne d and to encoura ge the 

deve lopm en t of  means by w hic h the  q u a li ty , rele vance, and ef fic ac y ol the learning  

processes in science can be im pro ve d.

Science and Soc iety—To  bring  ab ou t grea ter un der st andin g of science anil 
techno logy  as it af fects co nte m pora ry  lif e  in clu d in g the  socia l and  ethica l 

im p lic a tions of  an incr ea singly  tech no logy -dep en de nt  socie ty.

The science  ed ucation  pr og ra m ele me nts w it h in  each subac ti v it y  have  ou tput s 
or  pr oduct s which correspond to stated  ob ject ive s.  These are; (1) a flow  of  hi ghly  

qua lif ie d  scie n ti fic  perso nnel who  possess re leva nt  scope and sk il ls  fo r em ploymen t 
in the pub lic  and private  secto rs;  (2) im prov ed  ca pabili ties of schools  and 

in s ti tu ti o ns  of  high er  educat ion fo r res earch  tra in in g  and ed uc at ion in the  sciences; 
(3) kn ow ledg e,  in structiona l tech no logies , me tho ds, and m at eria ls  to inc rea se  the 
pe rfo rm an ce  and  p ro duc tiv ity  of  the  science ed uc at ion syste m;  and  (4) increased  

under st andin g and in fo rm ation ab ou t the  role of  science  and  so ciety.

Explanation of FY 1978 Increases and Decreases

The Science Ed uc at ion Pr og ram A c ti v it y  es tim ate fo r FY 1978 is $75 ,700 ,000 . 
Thi s rep resents an inc rease o f $1 ,400,000 or  1.9 pe rce nt ov er  the FY 1977 lev el,  a lte r 

ac co un tin g fo r de fe rrals and  ca rryo vers  from  p ri o r yea rs.
Several factors have af fecte d the al ignm en t o f pr og ra ms in the  FY 1978 pla n. 

Spe ci fic  sh if ts  in p ri o ri ties  can be seen in the change  in fu ndin g pattern  ov er  the fY  

1976 to FY 1978 pe riod.  The se p r io r it y  sh ift s are  p ri m a ri ly  in response to tw o 
in flu en ce s.  Th e fi rs t is the  Congre ss ionally  ma ndated  set of  ac ti v it ie s  fo r 

im pro ving: (1) the qua li ty  of  in s tr uc tion  in sch oo ls and  colleg es in science; (2) 
opportun it ie s fo r en try in to  scie nce  caree rs o f di sa dv an tage d in d iv id ua ls ; and (3) 

the a b il it y  of  the public  to res pond  to issues be ar ing on the re la tionsh ip s between 
science and  socie ty. Sin ce FY 1976 seven new prog ra m a c tiv it ie s  have been 

au thor ized  to im plem en t these concerns . Th ey  are:

1. Co mpreh en siv e As sistan ce  to Und er gr ad ua te  Sc ience Edu ca tio n;

2. Research In it ia ti o n  and Support ;

3. M in o ri ty  Ce nte rs fo r G ra duate  Ed uc at ion:

4. Se minars and work sh ops fo r Pre-C ollege Te ache r De ve lopm en t;
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5. Exp an sion  of M in ori ti es  an d Women pr og ra m  to in clud e th e physi ca lly  
ha nd ic ap pe d;

6. Re search  in Sc ie nc e Edu ca tio n;  and

7. Sc ienc e for C iti ze ns .

In ad di tion , the  E th ic s an d Val ue s in Sc ienc e an d Te ch no logy  an d the  
C ontinuin g Ed uc at io n fo r S c ie n ti st s an d Eng in ee rs  pr ogra m s ha ve  been ex pa nd ed  in 
scop e.

A fu rt her  factor  in fluen ci ng EY 1978 pr og ram  p ri o ri ti es  ha s been the  N at io na l 
Sc ienc e Boa rd 's co nc ern w it h  the ex is ting ro le of wo men  an d m in or it ie s in the 
N ation 's  sc ient if ic  m an pow er  pool.  Fo r ex am ple,  in May  1976,  the N at io na l Sc ienc e 
Bo ard pas se d a re so lu tio n re ques ti ng  th at  pro gra m s and a lt e rn a ti ve  ap pro ac hes  at 
the pr e-co lle ge , underg ra duate  an d post -b acc al aure ate  le ve ls  be de ve lo pe d to 
in vo lv e mo re m in or ity  st u d en ts  in the st udy of  sc ienc e.  *

The se  ne w e m ph as es , co m bi ne d with  the Foundat io n’s re vi ew  an d re st ru ct uri ng  
of  it s Sc ienc e Edu ca tio n Dev elop m en t an d Re search  su bactiv ity , re su lted  in a 
si gn if ic an t real ignm en t of pr ogra m  pri ori ti es  an d a su bse quen t re al lo ca tio n of 
re so urc es  as  di sc us se d in th e su bacti v it y  desc ri p ti ons whi ch  fo llo w.  Br ief ly , th es e <
su bac ti v it ie s are:

Sc ienc e Mon po wer  bn /i ro ve m en t.  A dec re as e of $660 ,00 0, or  2 pe rcen t, to a 
to ta l of $29.7  mi llion . An expan ded  pr og ra m  for m in or it ie s,  wo men , an d the  
physi ca ll y  ha nd ic ap pe d in sc ienc e is em ph as iz ed  as  we ll as  an  ex pa nd ed  pr og ram 
fo r hig h sch ool st uden ts  w hose  ed uc at io na l back gro unds ha ve  not been co mm en 
su ra te  with  th ei r nat iv e ab il it y . Effor ts  to m ak e mo re ef fe ct iv e uti li za tion of 
post doct ora l sc ie nti st s in m ee ting  sc ie nc e- re la te d na tion al  ne ed s ar e al so  st re ss ed .
The  U nder gra duat e Res ea rc h Part ic ip at io n  pr og ra m  ha s been  redu ce d,  and the  
fu nd s ar e al lo ca ted to o th er  su pport  m ec ha ni sm s for underg ra duate  ed uc at io n.  Th e 
N at io na l Nee ds  T ra in ee sh ip  pro gr am  ha s been te rm in at ed  an d re so urc es  re al loca ted 
to the N at io na l Nee ds  Post doct ora l Fel lo w sh ip  pr og ram.

Sc ienc e Ed uc at io n Res ou rc es  Im pr ov em en t.  An in cr ea se  of  $4.23 mill ion , or  15 
pe rc en t, to a to ta l of $32.6  mill ion.  Th e ne w M in or ity  G ra duate  C en te rs  pr og ram 
el em en t, es ta bli sh ed  in FY 1977, is loca ted in th is  su bactiv ily , as  ar e C om pr eh en 
si ve  A ss is ta nce  to U nderg ra duate  Sc ienc e Edu ca tio n (CAU SE ) and Re search  
In it ia tion  and Su pp or t (RIAS)  whi ch  we re  es ta bli sh ed  in FY 1976. G ro w th  in the  
CAUSE  pr og ram ac co un ts  fo r m es t of the in cr ea se  in the  FY 1978 pr og ram . The re  is 
al so  an  in cr ea se  in the new ly  re st ru ct ure d  In fo rm at io n D is se m in at io n an d 
U nderg ra duate  In st ru ct io nal  Im pr ov em en t pr og ra m s.  Th e Pr e- Ser vi ce  Tea ch er  
Edu ca tion  pr og ram  wi ll be te rm in at ed  as  a pr og ra m  su be le m en t,  sinc e such  ef fo rt s 
ar e el ig ib le  for su pp or t under  the C om pr eh en si ve  A ss is ta nce to U nder gra duat e 
Sc ienc e Ed uc at io n pr og ram  an d the Loc al Cou rse Im pr ov em en t pr og ram .

Sc ienc e Ed uc at ion Dev elop m en t an d Res ea rch.  Res ea rch in Sc ienc e Edu ca tio n 
re m ai ns ap pr oxim at el y lev el,  w hi le  Dev elop men t act iv it ie s ar e de cr ea se d,  re su lt in g 
in an ov er al l re du ct io n of $3 .05 mill ion , or  27 pe rc en t, for  a to ta l FY 1978 level of »
$8 .2 m ill ion.  Thi s re flec ts  th e ne ed  to obt ai n more fa ctua l in fo rm at io n ab ou t ne ed s

33



69

and tre nd s to pro vide  a fi rm  foun da tio n fo r subsequent de ve lopm en t a r id it ie s ,  the 

co mplet ion of several  la rge de ve lopm en t projec ts , and a sha rpe ned em phas is on 

pro to ty pe projec ts  p ri o r Io fu ll- sc ale  de ve lopm en t eflo rts. W hile  the I e th no logical 

In nov atio n in Ed uc at ion prog ra m element has been di sc ontin ue d as a separately  

id enti fied  ac tiv ity , th is  type  of  su pp or t is po ss ible in the othe r De ve lop me nt 

sube lem en ts and in the Research element as ap pro pria te .

Science find So cie ty.  The  inc rea se of  $880,000 . or  20 pe rcen t, to a to ta l of S5.2 

m il lio n  fo r th is  subac ti v it y , re fle cts p ri m a ri ly  the au gm en ta tio n ol the Pub lic  

Und er standing of Science prog ra m in resp onse to Con gres sio na l rec om menda tions . 

Sm alle r increases  are accorde d bo th the Science fo r C iti ze ns pro gram  element,  

w hic h wa s es tabli shed  by  the  Congress in EY 1976 and fi rs t funded  in EY 1977. and 

the Ethics  and Va lue s in Science and 1 echnolo gy  prog ra m element.

RESEARCH APPLIED TO 
NAT IONAL NEEDS

FY 1978 Program Total
S78.000.000

Summary of Ob liga tions by Sub acti vity

,\» h ull  
IV  I «»7H

HurltfH
Hct/ticsf
IV  i« r r

Current
l‘l(in

I V I'C 7
Esiinujh- 
FV I'i"M

Dll lerelU e
I V l«»7H 77

Resources
Environment
Productivit y

$15,201,436
26.981.970
24.107.868

$10,000,000
24.500.000
24.400.000

$10,000,000
24.900.000
23.400.000

$11,500,000
34.500.000
23.000.000

$1,500,000
9.600.000
-400.000

Intergovernmental Science &
RAD Incentives 4.335.764 4.600.000 7.900.000 7,000.000 -900.000

Exp lora tory  Research &
Technolog y Assessment 1.399.659 1.400.000 1.400.000 2.000.000 600.000

Total $72,026,697 S64.900.000 $67,600,000 $78,000,000 $10,400,000

Program Ac tivi ty Goals and Descr iption

The Fou nd at ion’ s pr og ra m ol Research  Applie d Io Natio nal Needs (R AN N ) 

focuses U.S.  sc ie n ti fi c  and tech nica l resource s on selected prob lems ol natio nal 

im po rta nc e fo r the  pu rpos e of con tr ib u ting  to th e ir  tim ely , pr act ical so lu tio n.

Th e ob ject ives  of  R AN N  are to:

•  Increase the effect iv e  use of  appro priate  science and  techno logy in deal ing 

w ith  na tio na l pr ob lem s in vo lv in g  the pub lic  in te re st ;

•  Sh or ten the lead  tim e between ba sic  sc ie n ti fi c  di sc ov er ies and  re leva nt  

pr act ical applic ations;  and,

•  Pr ov ide ea rly  w arn in g of  pote ntia l natio na l prob lems and in it ia te  

assessments and  research us eful  in avo id in g or so lv in g such prob lems.
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R A N N  is org aniz ed a ro und  fi ve  p ro b le m  area s:  Res ou rces . E nv ir on m en t,  
I ’ ro dnc l iv it y ,  In te rg o ve rn m e n ta l Scien ce  a nd Re search  an d D eve lo pm ent In cen tives . 
an d E x p lo ra to ry  Res ea rch and Techno lo gy Ass ess m ent.

The ob je c ti ve  o f the Res ou rces  s u b a c ti v it y  o f R A N N  is  to  deve lo p s tr a te g ie s  
an d ne w te chnolo g ie s w h ic h  can lead  Io m or e e ff ec ti ve  u ti li z a ti o n  o f re new ab le  an d 
nonre new ab le  re so ur ce s in  th e n a ti o n a l in te re s t.  The o b je c ti ve  o f the E nv iron m en t 
s u b a c ti v it y  is Io en ha nc e th e  N a ti o n 's  c a p a b il it y  to  m it ig a te  e n v ir o n m e n ta l haza rd s,  
w h e th e r n a tu ra l o r m an-c ause d. The o b je c ti ve  o f the IT o d u c t iv il y  s u b a c ti v it y  is Io 
he lp  im pro ve  the to ta l fa c to r  p ro d u c t iv it y  o f th e p u b li c  an d p r iv a te  se ctors  o f the  
ec ono m y.

C onsid era b le  f le x ib i l i t y  ex is ts  in  su p p o rt in g  re se ar ch  th at cu ts  ac ross  the se 
th re e in te rr e la te d  areas.

I he ob je c tives  o f th e  E x p lo ra to ry  He search  an d Techno lo gy Ass es sm ent  
s u b a c ti v it y  are  to p ro v id e  b e tt e r un de rs ta n d in g  o f the lo ng -r ange so ci a l,  e n v ir o n 
m e n ta l,  an d ec on om ic  co nse qu enc es  o f new  te chnolo gy a p p li ca ti o n s  and Io id e n ti fy  
an d analy ze em erg in g n a ti o n a l p ro b le m s w h ic h  m ig h t be avo id ed or am elio ra te d  by  
a p p li ca ti o n s  ol  the a p p ro p ri a te  sc ienc e an d te chnolo gy. In  a sense,  th is  s u h a c li v il v  
p ro v id e s  an 'op en  w in d o w  ' Io  th e s c ie n ti fi c  co m m u n it y  to exp lo re  in n o va ti ve  idea s 
th a t m ig h t fo rm  the  basis o f ne w  pro b le m -focused  p ro g ra m s w it h in  R A N N .

I he In te rg o ve rn m e n ta l Scien ce  an d R frD  In ce n ti ves  s u h a c li v il v  seeks Io 
en co ur age  the e ff ec ti ve  in te g ra ti o n  of sc ienc e an d te chno lo gy in to  th e po lic ie s  and 
p ro g ra m s o f S la te  an d lo ca l govern m ents . The seco nd  o b je c ti ve  is Io lest  se lec ted 
in cen ti ves  w h ic h  th e Federa l G ove rn m ent m ay  p ro p e r ly  use to  increa se  R M ) 
in ves tm en t in  the p r iv a te  secto r w here  new  te chno lo gy is  needed in the na tion .d  
in te re s t.  P a rt ic u la r a tt e n ti o n  is  g iv en  to  sm a ll busi ness an d to  fragm ente d 
in d u s tr ie s .

Each of the se  s u b a c ti v it ie s  focu se s on p ro b le m  ar ea s im p o rt a n t Io the w e ll  
be in g an d s tr eng th  o f th e N a ti o n . Ea ch  is al so  h ig h ly  co m ple x an d in te rr e la te d . an d 
th is  crea tes bo th  an o p p o r tu n it y  an d a re qu irem en t fo r th e m u lt id is c ip li n a ry , 
p ro b le m -o ri e n te d  re se arch  w h ic h  is  c h a ra c te ri s ti c  of R A N N . For the se  re as on s,  the 
R A N N  pro gra m  fo ll o w s  a be st  p e rf o rm e r p o lic y , u ti li z in g , as ap p ro p ri a te , the  best 
s c ie n ti fi c  and te chn ic a l s k il ls  in  u n iv e rs it ie s , na tio n a l la b o ra to ri es , an d in d u s tr y .

I he p ro b le m s se lected  fo r a tt e n ti o n  by  R A N N  sh ar e se vera l ch a ra c te ri s ti cs  in 
acc ord ance  w it h  th e fo ll o w in g  c ri te ri a : (1)  th ey ha ve  im p o rt a n t na tiona l 
s ig n if ic a nce : (2)  th e p a y o ff  ol  re se ar ch  is  ex pec te d to  s ig n if ic a n tl y  exceed the  co sts 
of  re se ar ch  on the p ro b le m ; (3) th e le vera ge o f sc ienc e an d te chnolo gy on the 
p ro b le m s is su b s ta n ti a l:  (4)  th i e ff o rt s  are ti m e ly  an d s c ie n ti fi c a ll y  re ady:  (5)  
aca de m ic , in d u s tr ia l,  and Federa l c a p a b il it y  ex is ts  to m ount a su cc ess fu l re se arch  
p ro g ra m ; (6) th ere  is  a need fo r  Fe de ra l ac tion  in  th at th e re q u ir e d  re se arch  on the  
p ro b le m s w ou ld  no t li k e ly  be  ge ne ra te d by  no rm a l m ark et fo rc es:  an d (7) NSF is in 
a un iq ue  p o s it io n  to  se rv e th e ob je c ti ves  o f th e G ove rn m ent in  th a t the p ro b le m s 
ad dr es se d by R A N N  e it h e r o ve rl a p  the bo unda ri es  o f se vera l m is s io n  ag en cies , ta ll  
betw een the bounda ries  o f th e  cha rt e rs  o f m is s io n  ag en cies , o r meet the  lo nger 
ra nge needs o f one or m ore  ag en cies .

P ro b le m  areas re ce ive a tt e n ti o n  by  R A N N  o n ly  a ft e r th ey ha ve  bee n exa m in ed 
e x te n s iv e ly  by  lead er s in  th e s c ie n ti fi c  an d th e us er com m un it ie s . R A N N  has
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support ed  hundre ds of confe re nce s an il  w ork sh ops , in v o lv in g  te ns  id  th ousands ol  

expert s  fr om  in d u s tr y , la bo r,  gove rn m en t,  an d u n iv e rs it ie s . Io  ass ure  th a t m a jo r 

em erg in g pro b le m s an d th e h ig hest p o te n ti a l p a y o ff  in  e x p lo it in g  s c ie n ti fi c  an il 

te chno lo g ic a l o p p o rt u n it ie s  fo r  re so lv in g  the p ro b le m s are id e n li li e d . R A N N  s 

Res ea rch A p p li c a ti o n s  P o li cy  A d v is o ry  C om m it te e  (com po se d ol  o u ts ta n d in g  

experts  from  un iv e rs it ie s , in d u s tr y , la bo r,  S ta te  an d lo ca l go vern m ent,  an d the 

p u b li c  in te re s t area ) advi ses on p r io r it ie s  am on g p ro b le m  ar ea s an d mea ns  lo r  

dea ling  w it h  them . Res ea rch ar ea s o f p a r ti c u la r  im po rt an ce  to  S ta le  an d loca l 

govern m ent ha ve  been id e n ti fi e d  th ro u g h  such  m echanis m s as the R A N N -s u p p o rl e d  

U rb an  C onso rt iu m , the U rb a n  T e ch n o lo g y  S ys te m , an d S la te  p ro b le m  id e n ti fi c a ti o n  

st ud ie s. Speci a l co nfe re nc es  an d w o rk sh o p s  in v o lv in g  la b o r an d in d u s tr y , both  

la rg e an d sm a ll,  ha ve  bee n he ld  to  ob ta in  in p u ts  fr o m  the se  se ct ors  on the R A N N  

pro gra m . A ll  o f the se  in p u ts  p la y  a ke y ro le  in  p la n n in g  the R A N N  pro gra m .

*  P ro b le m  area s appearing in  th e  FY  1978 bu dget re qu es t ha ve  a ll  un de rg one 

exa m in a tio n  by the se  proc es se s.
U pon d e te rm in a ti o n  th a t a p ro b le m  are a mee ts  th e c ri te ri a  fo r con s id e ra tion  by  

R A N N , a de ta iled  p ro gra m  p la n  is  de ve lo ped to  id e n ti fy  the re sourc es an d the

•  ti m in g  o f re se ar ch  a c ti v it ie s  ne ed ed  to  as su re  th a t th e re se ar ch  w i l l  proc ee d in an 

e ff e c ti ve  m anner to  ac hieve  the spe c if ie d  ob je c tives . P ro g ra m  p la ns are based on the 

be st ju dg m en ts  ava ila b le  concern in g  the st ate  o f the sc ienc e;  th e ca p a c it y  ol  the 

s c ie n ti fi c  co m m u n it y  to  m ount th e e ff o rt , an d the mos t co s t- e ff e c ti ve  in ves tm en t 

st re am  fo r ach ie v in g  the ob je c ti ves . M iles to nes  are b u il t in to  a ll  p la ns so th at 

pro gre ss to w a rd  the ach ie vem ent o f ob je c tives  can be tracked. U lt im a te ly , pro gra m  

ob je c ti ve s  are a tta in ed  w hen th e re se ar ch  has been b ro ugh t to  the p o in t w here  it 

can  be tr a ns fe rr ed  Io the us er co m m u n it y , in c lu d in g  o th e r p u b li c  ag en cies  an d 

in d u s l r v .

Explanation of FY 1978 Increases and Decreases

The to ta l am ou nt  re qu es te d fo r  th e R A N N  P ro gra m  in  FY  1978 is  S7 8, ()()(),()()(), 

o r $ 10 ,400 ,000  ab ov e the p la nned p ro g ra m  of $6 7,00 0,00 0 fo r FY  1977. T h is  incr eas e 

is re qu ir e d  Io  as su re  ti m e ly  an d co s t- e ff e c ti ve  a tt a in m e n t o f es ta b lished  ob je c tives .

Res ou rces  is in crea se d by S i , 50 0,00 0,  from  $1 0,00 0,00 0 to  a ne w leve l ol 

$1 1,50 0,00 0.  T h is  incr eas e w i l l  p e rm it  esse ntia l acce le ra tion  o f re se ar ch  on 

re new ab le  re so ur ce s,  p a r ti c u la r ly  in  the area s o f no nco n ve n tio n a l lo ods an d 

b io m ass u ti li z a ti o n . T h is  re se ar ch  is  aimed  at enhancin g  the N a ti o n  s a b il it y  Io  

pro duce food  fr o m  no nco n ve n tio n a l so ur ce s on an eco nom ic a lly  co m p e ti ti v e  basis 

an d at o b ta in in g  more e ff e c ti ve  use o f re la ti v e ly  p le n ti fu l re new ab le  re so ur ce s lo r 

chem ic a ls  an d o th e r com m erc ia l purp ose s.
The in creas e of $9 ,600 ,000  fr o m  $2 4,90 0,00 0 to  $3 4,50 0,00 0 in  E n v ir o n m e n t 

pe rm it s  new  an d expan de d re se arc h on ea rt hquake  eng in ee ring  an d on  u ti li z a ti o n  ol  

ea rt hq uake  eng in eering re se ar ch  re su lt s . The in cr ease in  th is  area  is  based on 

fi n d in g s  in  a recent  re port  to  th e  P re sid ent e n ti tl e d , E a rt h q u a ke  P re d ic ti o n  m id  

Haza rd  M it ig a ti o n . Res ea rch on su ch  cro ss-h azard  issu es  as p o s t- d is a s te r a u d it s  

and in te g ra te d  d is as te r w a rn in g  syste m s w i l l  al so  be acc e le ra te d to  pe rm it  ti m e ly  

ach ie vem ent o f es se ntia l o b je c ti ves .
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I he P ro d u c ti v it y  s u h a c li v il y  de crea se s fr om  a p la nned le ve l o f $2 3,40 0,00 0 in 
EY  1977 to a re qu es te d le ve l o f $2 3,00 0,00 0.  T h is  .$4 00,000 re duc tion  re su lts  la rg e ly  
Ir o m  the p la nned tr a n s fe r  Io  th e D epartm ent ol  C om m erc e o f se ve ra l re se arch  
a c ti v it ie s  co nce rn ed w it h  u rb a n  serv ic e  d e li v e ry  te chno lo gy.

I he de crea se  of $9 00 ,0 00  in the In te rg o ve rn m e n ta l Scienc e an d Re search an d 
D evelo pm ent In cen ti ves  s u h a c li v il y  from  $7 ,900 ,000  to  $7 ,000 ,0 00  has se ve ra l 
co m ponents . In EY 1977, th e Fo und a tion  is  fu n d in g  a sp ecia l,  one-y ear S ta le  
Scien ce , E ngin eering, an d T e chno lo gy  (S SET) p ro gra m  at a cost ol $3 ,000 ,000 . 
P a r ti a ll y  (i ff s e tt in g  th e de crea se  o f $3 ,000 ,000  fo r the S SET pro gra m  is  $2 ,100 ,000  
to  pe rm it  the fo ll o w in g : (1)  a th o ro ugh e va lu a tion , as re co mmen de d by  the 
C ongre ss,  ol  the  re su lt s  o f th e EY 1977 S ta te  Scien ce , E ng in eering , and T echno lo gy 
s tu d y  pro gra m , (2)  a d d it io n a l exp erim e n ts  on in s ti tu ti o n a l m ech anism s lo r 
encoura g in g  the use  o f sc ienc e an d te chno lo gy at th e lo ca l le ve l,  an d (3)  con tinued 
expans io n  o f em ph as is  on s tr e n g th e n in g  re se ar ch  and in n o v a ti o n  in  sm all R&D 
business es an d the expans io n  ol  the m u lt ip ro je c t experim en t on re g io na l re se arch  
ce nte rs .

The increa se  o f $6 00 ,0 00 , fr o m  $ 1,400,()()()  Io  a new  le ve l o f $2 ,000 ,000 , in 
E x p lo ra to ry  Re search  an d T e chno lo gy  Ass ess m ent w i l l  p e rm it  rese arch  on the  
m a jo r pro b le m s an d issu es  ass ocia te d w it h  the cu rr en t tr a n s it io n  in  the  l ln il e d  
S ta le s  Irom  a mor e p ro d u c ti o n -o ri e n te d , th ro w -a w a y  ec onom y to  a more serv ice - 
o ri e n te d , closed  cyc le  eco nom y.

SCIENTIFIC, TECHNOLOGICAL AND 
INTERNATIONAL AFFAIRS

FY 1978 Program Total ........................................................................... $22,600,000

S u m m ary  o f O b lig a ti o n s  by S u b a c ti v it y

Suh ot :li \'i ly Ac tim l 
F \ J'Pi.

HfH/lli'st 
IV  1.977

f hi r rent 
I ’lcin

FV I'i7~
l-’.st lllH lIr  
FV I97H

Ih fh rn ir r  
FV v.rn 77

International Coopera tive Scient ific  
Ac tiv ities .......

Science  Information  Activitie s
Science  Assessment. Policy

$7,528,958
5.894.722

$8,700,000
6.000.000

58,700.000
5,000.000

$10,500,000
5.000.000

$1,800,000
- 0 —

& Planning 8.986.503 7,300.000 6.900.000 7.100.000 200.000
Tota l 522.410.183 522.000.000 520.600.000 522.600.000 52.000.000

Program  Activ ity  Go als  and  Des cr ip tio n

I he S c ie n ti fi c , Techno lo g ic a l an d In te rn a ti o n a l A ff a ir s  (S T IA ) pro gra m  a c ti v it y  
com bin es thos e Founda tion  p ro g ra m s  th a t are de signed Io  addre ss a br oa d rang e ol 
s c ie n ti fi c  an d te chno lo g ic a l is sues of co nce rn  to  p o lic ym a ke rs  an d R&D mana ge rs  in
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th e p u b li c  an d p r iv a te  se ct or.  In  it s  bro adest  te rm s, th e ove ra ll  goal  ol  S 'l 'I A  is  Io 

en ha nc e th e c o n tr ib u ti o n  ol the s c ie n ti fi c  and te chno lo g ic a l en te rp ri se  Io the so cial  

an d econom ic  go als of the N a ti o n . S 1 IA  support s  thos e esse ntia l a c ti v it ie s  w h ic h  

re la te  th e accom p lishm ents  an d p o te n ti a l o f the sc ienc e an d te chno lo gy secto r Io 

bro ad n a ti o n a l ob je ctives. Bec au se  o f the  g ro w in g  im po rt an ce  ol  sc ienc e and 

te chno lo gy in  con te m p ora ry  fo re ig n  p o licy , the fo u n d a ti o n , g iv en  it s  br oa d 

a u th o r it y  in  th e area  o f in te rn a ti o n a l coopera tion , is ca lle d  up on  by  th e D epartm ent 

o f S ta le  Io  as si st  in  c a rry in g  ou t in te rn a ti o n a l s c ie n ti li c  p ro g ra m s on beha ll  ol  the  

II .S . ( io v e rn m e n l.  Scien ce  In fo rm a ti o n  a c ti v it ie s  w it h in  S 'l 'I A  p ro v id e  the on ly  

so urce o f Fed er al  fu nds fo r ge ne ra lizab le  re se arch  on w avs  ol  im p ro v in g  access to 

an d in c re a s in g  use ol in fo rm a ti o n  ac ro ss  a ll fi e ld s  ol  sc ienc e.  S te m m in g  Ir om  it s  

le g is la ti ve 1 man da te 1 to  eva luate? the1 s ta tu s  an d needs ol va ri o u s  sc ienc es . appra is e 

the im pact o f re se ar ch , an d p ro v id e  in fo rm a ti o n  fo r p o lic y  lo rm id a li o n . the  

*  F o u nd a tion  m a in ta in s  a s tr ong  in te re s t in  the1 resource 's availab le?  lo r  sc ienc e and

te chno lo gy, an d in the: q u a n ti ty . q u a li ty  anel d ir e c ti o n  ol  the1 ll .S . s c ie n ti li c  and 

te ch no lo g ic a l rese ar ch  e ff o rt . A c t iv it y  ob je c ti ves  are pu rs ued th ro ug h  th re e 

p ro g ra m  s u b a d iv it ie s : In te rn a ti o n a l C oop era ti ve  S c ie n ti li c  A c ti v it ie s : Scien ce  

a  In fo rm a ti o n  A c ti v it ie s ; an d Scien ce  A ssessm ent.  P o licy  an d P la nn in g .

The? In te rn a ti o n a l C o op e ra ti ve  S c ie n ti li c  su b ae .t iv ily  s tr e ng th ens  ll .S . sc ienc e 

an d te chno lo gy (S &T) by  s u p p o rt in g  m u tu a ll y  be ne fi c ia l in te ra c ti o n s  betw een I S. 

an d fo re ig n  sc ie n ti s ts . It p ro v id e s  th e ke y support  fo r ll .S . re se arc hers  coopera ting  

w it h  fo re ig n  expert s  an d lo r m any jo in t in te rn a ti o n a l s c ie n ti li c  an d te chno lo g ic a l 

a c ti v it ie s . T he  F oundation  su p p o rt s  21 b ila te ra l coopera ti ve  sc iem.e  pro gra m s 

in v o lv in g  jo in t re se arch , sem in ars , an d s c ie n ti li c  v is it s , an d p a rt ic ip a te s  in  the  

sc ie n ti fi c , an d te chnic a l a c ti v it ie s  o f seven jo in t C om m is s io ns lo r  Eco nom ic  

C oop e ra tion . S c ie n ti fi c  ac tiv  it ie s  sup po rt ed  under th is  p ro g ra m  s u b a c li v il y  not on ly  

se rve th e needs of ll .S . sc ienc e but al so fu r th e r the fo re ig n  p o lic y  in te re s ts  o f the 

U n ited  S ta te s,
The Scien ce  In fo rm a ti o n  s u b a c ti v it y  is de signe d to  incr eas e th e e lf e c liv  eness ol 

re se ar ch  an d engin eering th ro ug h  p ro d u c ti v e  use ol  the g ro w in g  bo dy  ol  s c ie n ti li c  

an d te ch n ic a l in fo rm a ti o n . Il  s ti m u la te s  an d sup po rt s  e ff o rt s  aim ed at im p ro v in g  

the a c c e s s ib il it y  an d use o f s c ie n t il ic  an d te chn ic a l in fo rm a ti o n . Il  al so  en ab les the 

F o und a tion  to  meet it s  s ta tu to ry  re s p o n s ib il it y  fo r fo s te ri n g  th e ex ch an ge  ol 

s c ie n ti fi c  in fo rm a ti o n  am on g s c ie n ti s ts  in  the  U n it e d  S ta le s  an d abro ad , a rr a n g in g  

fo r serv ic es to  p ro v id e  e ff e c ti ve  d is se m in a ti o n  o f s c ie n ti li c  in fo rm a ti o n , an d 

u n d e rt a k in g  pro gra m s to  deve lo p  new  or im pro ved  m eth ods lo r  m a k in g  s c ie n ti li c  

in fo rm a l ion ava ila b le .
The Fo und a tion 's  Scien ce  Assessm ent.  P o licy  an d P la n n in g  s u b a c li v il y  

p ro v id e s  da ta  and anal ys es  p e rt a in in g  to the N a ti o n 's  S & T  act iv  i ti e s  an d id e n ti ti e s  

e x is ti n g  an d em erg in g n a ti o n a l issu es w it h  s ig n if ic a n t sc ienc e an d te ch no logy 

p o licy  con te n t.  T h is  in fo rm a ti o n  co n tr ib u te s  to the im pro vem ent o f p o lic ie s  re la ti n g  

to do m esti c  an d in te rn a ti o n a l R&D an d th e use s o f te chno lo gy, an d to  p la n n in g  an d 

p o licy  fo rm u la ti o n , espec ia lly  in  th e are a o f S & T  re so ur ce s.  S p e c if ic  areas id  

« p ro g ra m  em phasis  in c lu de th e fo ll o w in g :

38



74

(1) Nat io na l R&D fu ndin g patt e rn s,  the re la tionsh ip  be tw ee n Fe de ra l and 
pri vat e se ct or  R&D, an d the na tion al  sc ient if ic , en gi ne er in g and tech ni ca l 
m an po w er  sy st em s w it h  sp ec ia l em phas is  on su pply  an d ut ili za tio n:

(2) The  in no va tive  pro ces se s in the p ri vat e  se ctor , th e re la tionsh ip  be tw ee n 
Fe de ral po lic ies an d te ch no lo gi ca l in no va tio n,  the so cioe co no mic  ef fe ct s of 
tech no logica l in novat io n , an d the ro le  of sc ienc e an d tech no logy  in 
in te rn at io nal  re la tion s:

(3) Th e pl an ni ng , eval uat io n  anil anal ysi s of NSF ac tivit ie s.

Explanation of FY 1978 Increases and Decreases

NS F ha s rece ived  ad vic e an d re ques ts  fro m the Exe cu tive  Off ices  of the  *
P re si den t,  the  Con gr es s,  o th er Fe de ra l ag en cies  (e sp ec ia lly  the Dep ar tm en t of S ta le ) 
as  wel l as  no ng ov er nm en ta l org an iz at io ns.  Th e re qu es te d in cr ea se s for  FY 1978 are  
re sp onsi ve to th es e ne ed s an d pri ori ti es  whi ch  re qu ire a h ig her  level of in ve stm en t 
if ST1A is to meet it s in te rn at io nal  co m m itm en ts  an d it s ob liga tion s to su pp ly  
ob je ct iv e da ta , in fo rm at io n an d anal yse s th at  can  im pr ov e the policy fo rm ulat ion 
an d de cision  pr oc es se s w it h  re ga rd  to sc ienc e an d tech no lo gy .

O f the  to ta l in cr ea se  of  S2.0 mill ion  re qu es te d for  ST IA , it is prop osed  th at  the  
In te rn at io nal  C oo pe ra tiv e Sci en ti fi c A ct iv it ie s be in cr ea se d by $1.8 mill ion , an 
in di ca tion  of the gr ow in g im port an ce  of su ch  act iv it ie s to bo th  U.S . sc ienc e and 
fo re ign po licy. A la rg e fr ac tion  of th is  in cr ea se  is re qu es te d for  a m aj or  
nonre cu rr in g in te rn at io nal  a c ti v it y —$1.1 mill ion wi ll pe rm it th e Fo un da tio n to fun d 
go ve rn m en t-w id e p re para ti ons for the U.N.  Con fe renc e on Sc ienc e and Te ch no logy  
pl an ne d for  1979 or 1980. $4 00 ,000  wi ll su pport  the an no un ce d du es  in cr ea se s and 
re la te d adm in is tr at iv e co st s fo r U.S . part ic ip ation  in no ng ov er nm en ta l in te rn at io nal  
sc ie nt if ic  or ga ni za tion s.  T he re m ai ni ng  $3 00 ,00 0 fo r in te rn at io nal  pr og ra m s is 
re ques te d to su pp or t in it ia ti on  co st s fo r t hr ee  o r fo ur  new b il a te ra l S &T a gr ee m en ts  to 
be  ex ec ut ed  du ring  FY 1977, an d to of fse t hig he r co st s fo r sc ient if ic  ex ch an ge  
pr og ra m s.  Th e ex is ting b il a te ra l pr ogra m s re m ain le ve l- fu nd ed .

Th e $200 ,00 0 in cr ea se  fo r Sc ienc e A ss es sm en t,  Po lic y an d Pl an ni ng  re qu es te d 
for FY 1978 wil l be us ed  to co nt in ue  an d upgra de the re gu la r,  pe rio di c su rv ey s 
ne ce ss ar y to m ai nt ai n the nati onal R&D data  ba se ; to pro vid e for  spec ial an al yse s 
an d ev al uat io ns aimed  at in cr ea si ng  the u ti li ty  of the d a ta  ba se ; and to co nd uc t 
sp ec ia l an al ytica l st ud ie s of  is su es curr ently  of gre at es t co nc ern to Fe de ra l 
po licy m ak er s.  No in cr ea se  is  pl an ne d for Sc ienc e In fo rm at io n A ct iv it ie s un til  the  
re su lt s of the co m pr eh en si ve  re vi ew  of  th is  su bactiv ity  ar e av ai la bl e.  Th e det ai ls  
ju st if y in g  th es e in cr ea se s an d desc ri p ti ons of the sp ec ifi c purp ose s for which  the y 
w il l be  used  are  co nt ai ne d in th e sp ec ia l se ct io ns , "E xpla nat io n  of In cr ea se s and 
Dec re as es " in the su bacti v it y  se ct io ns  of the bu dg et .
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PROGRAM DEVELOPMENT AND MANAGEMENT

FY 1978 Program Total ........................................................................... $47,825,000

Su mmary of  Ob lig at ions  by Su bactivity

Sulim I I.  il l Aclua l 
FY 1976

Budgel
HeqiZepf
FY 1977

(.’ii r r r ii l
Phil

KY 197"
Fs lmiole
F> 1978

Ih lh n m r
I Y 1978 *7

Mathematica l and Phys ical Sciences
and Engineering  .................................. S5.315.9S6 S4.520.000 $4,882,000 $5,007,000 $125,000

Astron omica l. Atmospher ic, Earth
and Ocean Sciences 3,957,673 4,186.500 4,376,000 4,490.000 114.000

Bio log ica l. Behavioral and
Social Sciences 1.550.649 2,719,000 3,155.000 3.466.000 311,000

Science Education Programs
Research App lied  to National

3,276,330 2.888.000 2,978.000 3.203.000 225.000

Needs 4,120.099 4.289.500 4,517.000 4.648.000 131.000

Sc ien tific. Techno log ica l and
Inte rna tion al Affa irs 4.349.472 5.446.000 5,493,000 5,605.000 112,000

Executive Management ........................ 5,084.137 5.410.000 5,757,291 6,099,000 341.709

Central Support Services and
Adminis tra tion ............................ 14,571,705 14.041,000 14.630.000 15.307,000 677.000

Total .................................................. $42,226,021 'S43.500.000 ’$45,788,291 $47,825,000 $2,036,709

Pos ition Ceil ing 1,300 1.300 1,300 1,325 25

O lil ip ii li ii n  levels bvtn i-r-n KY 197li iim l KY 1977 li re mil rn li irely comparable clue lo  reorgan i z.alion o f Direc ...........  in -

FY 11176.
Dors  no l in clu de  co sts ol tin*  O cto ber FY  1976  pa y raise .
In clu des prop os ed  su pp le m en ta l fo r (b e co sts ol  the O cto ber I976  pa y inc rea se

Program Activ ity Goals and Description

Th e Prog ram De ve lopm en t and Managem ent (P D&M ) a c ti v it y  pr ov ides  lo r the 
op erat ion,  su pp or t, ma nageme nt and direc tio n of a ll NSE prog ra ms and activ it ie s 
p re v io usly  described , and in clud es  necessary  fund s to de ve lop,  manage,  and 
co or dina te  these prog ram ac tiv it ie s . It inclu de s sa larie s and op era tio nal expenses ol 
NSE' s ta ff  and al l expenses of the  N atio nal Science Board .

O ve r the past several  years,  the  Fou nd at ion has undergon e a m ajor  re or ga niza 
tio n.  which rea ligne d the org anizatio nal s tructu re  to ca rry out  cu rre nt  prog ram 
re sponsib ili ties more e ffec tive ly  and to pro vide a more eff ic ie nt and fle x ib le  
s tructu re  fo r me eting  new and chan ging  prog ra m ma nageme nt requ ire men ts  and 

in it ia ti ves .
Th e cu rre nt  org anizatio nal st ru ct ure  co ns ist s of  six pr og ra m direc to ra tes and 

an A dm in is tr a tion  D irect ora te  toge ther  w it h  five  s ta ff  offi ce s re port in g Io the 
D irect or.  Th e six  prog ram d irect ora te s are d ir ec tly  concern ed w it h  the op erat ion 
and  management of  one or  more m aj or  d isc re te  seg ments  of  the  Fou nd at ion's ove ra ll 
scie nce  prog rams . Basic  res ea rch  is s trongly  represen ted  at Fo un da tio n top  
ma nageme nt level by  three ass is ta nt  di re ctor s,  each repr es en tin g re lated groups  of  
sc ie n ti fi c  di sc ip lin es . M ajo r ap plie d rese arch activ it ie s  are id en ti fied  and  gro uped
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in the  Research App lic a tions D irect or ate . Science ed ucat ion prog ra ms are  managed 
un de r a separate di rector ate.  In te rn a tiona l prog rams, science in fo rm a tion  activ it ie s, 
and the  Fou ndatio n’s polic y ana ly tica l ac tiv it ie s  and  science resourc es stud ies are 
co ns ol idated  in to  a s ing le d irecto ra te  so that  these fu nct io ns can be co ordina ted and 
in tegrated  mo re e ff ic ie n tly  w it h in  the agency . Th e s ta ff  of fices  re port in g Io the 
D irect or are the  Plann ing and Resourc e Ma nageme nt fu nct ion. Ecpia l Em ploy men t 
O pport un ity , Gov ernm en t and  P ub lic  Prog rams, the  Ge neral Go unsel and the 
rece nt ly  es tabl ish ed  O ff ice of  Sm all Business Research and Dev elop mim l.

Explanation of FY 1978 Increases and Decreases

Th e FY 1978 es tim ate of $47,825,000 fo r Pr og ram De ve lop me nt and  Manage- 
ment is an increa se of  $2,036,709,  or 4.4 pe rce nt , ov er  the co mpa rable amount 
inclu de d in the  FY 1977 Cur rent  Plan .

Th e to ta l FY 1978 es tim ate w il l pe rm it on ly  mo derate inc rea ses in selected 
expense categories. S ta ff in g  w il l increa se  fro m 1,300 pe rmanent posi tio ns Io 1,325. •
T w en ty -f iv e  new po si tio ns  in it ia ll y  fund ed  on a part -y ear basis  w il l be d is tr ib u te d
as fo llo ws:

•  Ten po si tio ns  w il l be assig ned to the  D ire ctor ate  fo r B io logical, Be ha vio ra l 
an ti Socia l Sciences to pro vid e pe rso nn el  resources to manage  the 
ex pa nd ing size, com ple xi ty , and scope of  the  prog rams in th is  Di re ctorate.

•  Eigh t po si tio ns  w il l be assig ned to the  Science Ed uc at ion D irec to ra te  Io 
assis t in de ve loping  and man ag ing prog rams requ ire d by  Public  I,a w 94- 
471, the FY 1977 Natio nal Sc ience Fou nd at ion A uth o riza tion  Act , which  
d irects  the Fou nd at ion to co nd uc t a nu mbe r of  new or  expanded  science 
ed uc at ion prog rams such as Sc ience fo r Gitiz en s,  G ontinu in g Ed uc at ion in 
Sc ience and En gine er ing,  and prog ra ms fo r M in ori ties , Women and 
Ha nd icap pe d In d iv id uals .

•  Seven po si tio ns  w il l be assigned to the Exe cu tiv e Ma nageme nt fu nc tio na l 
area  Io pr ov ide the  add it io na l s ta ff  resources requ ire d fo r more  in tens ive 
ev aluatio n of  Fo un da tio n prog ra ms,  stud ies of broad issu es effect in g fu tu re  
po lic y decis ion s, and  fo r in it ia l st a ff in g  of  the new ly  es tabl ishe d O ff ic e  of 
Smal l Bus iness Research and De ve lop me nt.

Includ ed  in the ov eral l FY 1978 es tim ate are addit io nal pe rso nn el  compe nsat ion 
fund s w hic h w il l a llo w  fo r m ax im um  u ti li za ti o n  of exi st in g  pe rm anent posi tio ns by 
increa sing  the  average pa id em ploy men t.

Detai led inc rea ses inc lud e:

•  $48 9,000 fo r perso nnel co mpe ns at ion and be ne fit s Io co ve r in it ia l fu ndin g 
of the  25 new po si tio ns . T h is  am ou nt  is appro xim ate ly  three fo urths o f the
avera ge annual  cost and  w il l in clude ph as ing in  of  the posi tio ns during the *
year . Th e balance of  the  cost w il l be an nu al ized  in the FY 1979 budget.
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•  A p p ro x im a te ly  $600,0 00 mor e perm anent pers onnel com pensa tion  fu n ds  is 

budg et ed  in EY 197 8 th an in  the EY 1977 cu rr en t p la n  Io  pe rm it  m ax im um  
u ti li z a ti o n  o f e x is ti n g  p o s it io ns . T in ; ave ra ge  le ng th  ol lim e  d u ri n g  w h ic h  

po s it io n s  are vacant w i l l  be de crea se d h a v in g  an o ve ra ll  e ff ect ol  in c re as in g  

I he av er ag e pa id  e m p lo ym e n t by 24.

•  T ra ve l fo r bo th  s ta f f an d co n su lt a n ts  is  in cr ease d by $2 00 ,000  o r 8.3  
perc en t.  Du e Io h ig h e r fa re s,  the in cr ease  w i l l  m a in ta in  o n ly  a p p ro x im a te ly  
the same  le ve l o f tr a v e l th at is bu dgete d fo r th e EY  1977 C urr en t P lan.

•  Spa ce  re n ta l is  in cre ased by  $2 05 ,000  du e to  ad ju s tm e n ts  in  the G enera l 
S erv ic es A d m in is tr a ti o n  as sign ed  S ta nd a rd  Le ve l U se r Cha rg es  an d lo r 
h ig her re n ta l co sts in  ex ch ange space. N o fu n ds  are in c lu d e d  in  the est im ate  

fo r a d d it io n a l space.

•  Te le phone an d po st age are in cr eas ed  by a to ta l o f $1 80 ,0 00  du e Io h ig h e r 
te le ph on e ch ar ge s as se ssed  by  the G enera l S erv ic es A d m in is tr a ti o n  an il 
posta l ra le  incr eas es . O ff s e tt in g  th is  in cr eas e is  a re d u c ti o n  o f $1 20 ,0 00  in 

da ta  pro cessin g re n ta ls . Pur ch as es  o f data  p ro cess in g  equ ip m ent in  EY 
1970 an d in  EY 1977 w i l l  redu ce  re n ta l ch ar ge s in  EY 1978.

•  O th e r C o n tr a c tu a l S erv ic es is in cr eas ed  by $1 85 ,0 00  du e m a in ly  to h ig h e r 
Fede ra l sa la ry  ra le s  be in g  pa ssed  on  the Fo und a tion  by  ag en cies  p ro v id in g  

con tract se rv ices.

•  E qu ip m ent purc hase s are in crea se d by a net to ta l ol  $1 25 ,0 00  Io p ro v id e  the 
ne ce ss ar y o ff ic e  fu rn it u re  and o th e r equ ip m ent fo r th e 25 ne w p o s it io n s  
an d also  con tinue  the F ounda tion 's  lo ng -r ange p la n  fo r re p la c in g  w orn  ou t 
an d ob so le te  eq u ip m e nt.

SPECIAL FOREIGN CURRENCY PROGRAM

FY 1978 Program Total ............................................................................  S6,000,000

Summary ol Obligations by Subactivity

I ’dL 'l- S ti h ti i l i \  i l \ , \ i  lu n l

EY p n .

l i l l l l l t f l
lt l* t| ll ,* S l
I V I' l —

Curren t
I’ ltin

EY 1977
Eshuutfe
EY 1978

P if fr n iiM - 
EY 1978/77

J- l

J-l l

Research and Related Acti vities 
Program

Science Info rmation  Program
$4,163,508

238.538
S4.800.000

1.200.000
$3,883,697

1.100.000
$4,900,000

1.100.000
$1,016,303

- 0 -

Total $4,402,046 $6,000,000 $4,983,697 $6,000,000 $1,016,303

Program Activ ity Goals and Description

The Spe cial  Fore ign C u rr e n cy  P ro gra m  A c t iv i t y  uses  LJ .S .-o wne d fo re ig n 
cu rr enc ie s  de signate d by  th e  D epartm ent o f th e T re a su ry  as ex cess  to the
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re qu ir e m en ts  o f the  IJ.S . G o ve rn m en t.  In  th is  w ay , the N a ti o n a l Sci ence  E ounda lion  
is  ab le  to  finance s c ie n ti fi c  a c ti v it ie s  o f benefi t to  the U n it e d  S ta le s  and 
p a rti c ip a ti n g  fo re ig n  countr ie s , w it h o u t e x p o rt in g  d o lla rs . The (t h je c ti ves  o f the  
o ve ra ll  a c t iv it y  are pu rs ued c h ie fl y  th ro ugh  g ra n ts  fo r re se ar ch  an d re la te d 
a c ti v it ie s  an d con tr ac ts  fo r the tr a n s la ti o n  in to  E ng lish  o f te ch n ic a l li te ra tu re  
from  fo re ig n  lang ua ge s.  Th es e g ra n ts  an d con tr ac ts  support :

•  P a rt ic ip a ti o n  by  IJ.S.  s c ie n ti s ts  an d in s ti tu ti o n s  in  in te rn a ti o n a l 
coopera ti ve  sc ienc e p ro je c ts . T h is  pro m ote s sc ienc e in  the U n it e d  S ta le s 
an d bene fi ts  bo th  o f th e co o p e ra ti n g  pa rt ie s.

•  I ra n s la ti o n s  o f s c ie n ti fi c  and te chn ic a l li te ra tu re .

Explanation of FY 1978 Increases and Decreases *

The pro posed pro gra m  fo r  EY  1978 to ta ls  $6 ,000 ,000  w h ic h  re pre sents  an 
incr eas e ol  a p p ro x im a te ly  $1 ,000 ,000  o ve r the cu rr en t pro gra m  fo r EY  1977.

The to ta l in creas e is  desig nate d fo r Res ea rch an d Related  A c ti v it ie s . T h is  •
re flec ts  s ig n if ic a n t expansio n o f p ro g ra m s be cause o f ne w Jo int C om m is sio n 
a c ti v it ie s  in  In d ia  an d E gypt,  an d an  in cre ase in  coopera ti ve  p ro je c ts  in  P akis ta n .
I he  co st s o f the se ne w e ff o rt s  w i l l  be p a r ti a ll y  off set by  th e te rm in a ti o n  ol 
p ro gra m s in  Poland  and T u n is ia , b ro u g h t abou t by the rece nt  re m ova l o f the se 
cou n tr ie s  fr o m  the T re a su ry  D e p a rt m e n t' s  "e xc ess  cu rre n c y ”  li s t.

The a llo ca ti o n  fo r Scien ce  In fo rm a ti o n  A c ti v it ie s  is  un ch anged. NSE 's 
c o n tr ib u ti o n  is  m atche d by  o th e r IJ .S . ag en cies  w h ic h  c o n tr ib u te  abou t $1 .9  m il li o n  
in Specia l Fore ig n C urr encie s to  th e to ta l tr a n s la ti o n  p ro gra m .

13
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RECENT MANAGEMENT ACTIONS

D u ri n g  fisca l ye ars  1975 an d 1970. the F o und a tinn  re va m ped a su b s ta n ti a l 

se gm en t o f it s  a d m in is tr a ti v e  s tr u c tu re  an d pro cedure s.  In  th e sum m er ol  1975. it 

un dert ook  a m a jo r re o rg a n iz a ti o n , c re a ting  s ix  p ro g ra m  d ir e c to ra te s  an d the 

D ir e c to ra te  fo r A d m in is tr a ti o n . S u b s ta n ti a l in te rn a l re s tr u c tu r in g  ol th e d ir e c 

to ra te s  lia s also  been accom p lished . The re o rg a n iz a tio n , am on g o th e r th in gs, 

es ta b lished the b io lo g ic a l,  be h a v io ra l an d so cia l sc ienc es  on  an eq ua l o rg a n iz a ti o n a l 

le ve l w it h  oth er d is c ip li n e s  an d conso lid a te d  fo rm e r ly  se para te  p ro gra m s in  fi e ld s  

su ch  as the as tr ono m ic a l sc ienc es and p o lic y  ana ly s is .
Peer re v ie w  pro cedure s have  been strength ened. T he  F ounda tion  ha s issu ed  

g u id e lines  fo r the se le ction o f re v ie w e rs  an d fo r in s tr u c ti o n s  to  re v ie w ers . It has 

a ls o de fined  ne w po lic ie s  fo r  th e re leas e o f p ro posa l in fo rm a ti o n  to  ap p lican ts . To 

p ro v id e  a p p lican ts  w it h  an appeals  m ech anis m , a fo rm a l re cons id e ra tio n  p ro cedure  

ha s bee n in it ia le d . To ensure  adeq ua te  re v ie w  o f the p ro posa l eva lu a tio n  pr oc es s.  

A c ti o n  R evie w  Boar ds  have been esta b lished in  each p ro g ra m  d ir e c to ra te . A  

D ir e c to r' s  A c ti o n  R evie w  B oard  no w  re v ie w s  re co m m end ed aw ard s  befo re  th ey  are 

su b m it te d  Io  the N a ti o n a l Scien ce  Boa rd . A n  ad ho c com m it te e  of the  N a ti o n a l 

Scien ce  Boa rd  has re port ed  fa v o ra b ly  on the pe rf o rm ance  o f the A c ti o n  Rev iew 

Board s.
NSF has also  ta ke n a num ber o f o th e r ac tions desig ned to  in creas e it s  

a rc b u n la b il il  \ to  the p u b li c  an d Con gr es s.  N ew  gra n t re p o rt in g  re ip ii re n ie n ls  ha ve  

been esta b lis hed w h ic h  p ro v id e  tim e ly  re ce ip t o f a b s tr a c ts  o f the re su lt s  ol NSF 

support ed  re se arch  an d th a t a ll  su b s ta n ti ve  te chn ic a l re p o rt s  w i l l  be mad e a va ila b le  

th ro ug h  the N a ti o n a l T e ch n ic a l In fo rm a ti o n  S erv ic e  (D epartm en t o f Com m er ce ).  

N ew  issu an ce s al so  s ta n d a rd iz e  the p a p e rw o rk  ass oci a te d w it h  an aw ard  an d 

re de line  and s im p li fy  the cate gories o f NSF g ra n ts . T o  p ro v id e  F o und a tion  s ta ll , 

p a r ti c u la r ly  pro gra m  o ff ic e s , w it h  im p ro ved  acc ess to  F o und a tion  p o lic y  an d 

pro ce dure s. NSF re ce n tl y  is sued a H andbook fo r P ro g ra m  O ff ic e rs .

D u ri n g  the com in g fi s c a l ye ar , co n cen tr a tion  w il l be  on im p le m e n ta ti o n  ol 

ch an ge s p la nned o r u n d e rw a y , fo r exa m ple , re ceip t o f fi n a l fi sca l and te ch n ic a l 

re po rt s  an d m o n it o ri n g  and e va lu a ti n g  ch ang es  com ple te d . The Founda tion  w i l l  

need Io m a in ta in  a clos e s c ru ti n y  o f th e p ro posa l e va lu a ti o n  pr oc es s,  espec ia lly  th e 

ro le  and fu n c ti o n in g  o f th e  A c ti o n  Rev iew  B oard s.  The N a ti o n a l Scien ce  Boa rd  has 

es ta b lished a C om m it te e  on M echanis m s fo r  Im p ro ve d  P o li c y  F o rm u la ti o n  an d 

E x te rn a l C om m un ic a tions , cha ired  by Dr.  W. N. H u b b a rd , Jr.. P re s id ent ol  the 

U p jo h n  C om pany, to  m a in ta in  ove rs ig h t o f a d m in is tr a ti v e  in it ia ti v e s  w it h in  the 

Founda tion .

I t
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Senator Kennedy. Than k you very much, Mr. Atkinson.
Some of these matters you touched on are especially interest ing but 

I thought I would hold some of the questions until you finished your 
comments.

Let me ask you now about what effort has been made to include non
scientists and precollege science educators in the next list of Board 
nominees which, will be submitted to the President?

Has there been any effort in those areas ?
Dr. H ackerman. We have looked at a var iety of lists. I would like 

to ask Dr. Nierenberg, who chairs our ad hoc committee on NSF staff 
andNSB nominees, for Board members and others, to respond.

Dr. Nierenberg. We looked very seriously at this question. Mr.
Chairman, and consulted very widely. I presume w’e are talking  about 
members of the Boa rd; is that  right ? *

Senator Kennedy. Yes.
Dr. Nierenberg. Eight  vacancies will occur in May 1978. However, 

we have decided to s tar t quite ear ly, partly in response to this partic- 
ular  viewpoint.

Our list does contain names of persons we have defined as public 
members. We have been rather  careful about this, Mr. Chairman. 1 
say “we,” I am talking about cu rrent members of the Board, past mem
bers of the Board, and others whom we have consulted very widely. As 
Board members, we are not simply an advisory committee. We also 
have serious executive responsibilities in precisely many of the 
questions that  you outlined, all of them with very important  p riority  
and budgetary implications. Th is requires a high degree of  expertise, 
sensitivity, and talent  between very different disciplines.

One of the results is that,  while we welcome additions to the Board 
in the sense of public members, I think we possibly defined them more 
narrowly at. the moment. We define them as permanent, public individ 
uals who have had considerable experience in government matters 
and public matters, but are not specifically technical or scientific 
people. These are the kinds of names we are considering.

We also are reviewing the entire statute regula ting our choice of 
members and our own historical ly perceived basis for members to try 
to formulate this new policy, in line with our other requirements— 
geographical, disciplinary, administrative , and so on—realizing in the 
end we are limited bv the number 24 to cover all of these great  varieties.

Senator  Kennedy. There  is nothing that you said tha t I differ with.
But I  will say T do not see how the point that I am making runs con- #
trarv to what vou have suggested.

Of our 24 Board members now, how many do you have precollege 
science educators ? Do you have any ?

Dr. H ackerman. No. *
Senator Kennedy. I think this is an area, as we have seen over a pe

riod of time, which I th ink is extremely important. Th is is particularly 
true when you are t alkin g about interest ing young people in science 
and science education, particu larlv  getting women and other minority 
groups involved. It  is an area which needs to be represented. I just 
know, in terms of mv own Sta te, that there  are some really  outstanding 
precollege science educators that have been sources of enormous inspi
ration to individuals in going into these areas.
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Th e 1950 National  Science Fo un da tio n Act also cal ls fo r peop le in 
pub lic a ffa irs  to serve  in the  B oard. It  seems to me t hat t he re are knowl
edgeable people  ava ilab le.  We  have  some on ou r OT A pane ls. We 
include on those  pan els  peo ple  who have  public  aff air s intere st and  
the y, in m any  instances , have  been the  m ost act ive  and  inte res ted  panel 
members.

I t seems to me th at  those are  th ing s th at  ought to  be considered.  I 
am mind fu l of  th e e normous r esp onsib ilit y th at  the Bo ard  has in look
ing  ove r the  budget  of  ap prox im ately  $900 mil lion . I suppose you 
could ask  wheth er people who are busy as the  Bo ard members are  
and who have  the  responsibi liti es th at  many of  the m have can be 
effective. Even with  the  sta ff su pp or t th at  the y may serve on a pa rt-  
tim e basis.

Th e Board  members are enormously  busy. Th ey  deal  with very  
complex  issues. Bu t th is  shou ld not  incl ude  public mem bers  or those  
th at  are  invo lved  in the prec ollege science ser vin g on the  Board . I 
th ink th at  is an  issue whi ch is an im po rta nt  one an d which we ought 
to give considera tion to.

Do you  have any  ideas on that?
Dr . Atkins on . Se na tor  Kennedy , let me augm ent th at  rem ark  by 

sayin g th at  the  Fo un da tio n,  as you well know, and wi th good  advice 
from your  office has  set up  an adv isory council of  24 members,  not 
in any  sense to replace  the  Na tional Science Bo ard  bu t to sup pleme nt 
its d eliber ations, p ar ticu la rly on a longer  term  basis.

Five  members of  th at  Council are  non scient ists , inclu din g three  
str on gly iden tified with public affai rs. In  ad dit ion , nine oth er Council 
mem bers , while  ha vin g a science bac kgrou nd, cu rre nt ly  are  active in 
careers th at  encompass the ar ts,  the  humanit ies , or othe r nonscience 
ac tiv ity  as well.

The Council will have its  first meetin g thi s sp rin g.  I might tell 
you th at  we inv ited 24 individu als  to join the  Council . All  24 o f our 
first  cho ices accep ted invit ati ons.

Se na tor K ennedy. I  th in k it would  be worth  while fo r nonscient ists  
to serve on the  Bo ard  itself , with all the  preeminence  th at  
it has. How  does the  Bo ard fun ction  and relate  to  its  responsibil ity? 
I t meet s ju st  2 day s a mon th—what is the  att endance record  of th at  
Board  ?

Dr.  H ackerman. Ge neral ly,  21 out of  25 at the  very’ least .
Se na tor K ennedy. T ha t is exce llent.
Dr . H ackerman. It  is qui te  good.
Dr.  Nierenberg. I would like  to resp ond  to the  firs t two  points.
Se na to r K ennedy. You do be tte r than  con gres sion al committ ees 

on at ten dan ce.
Dr . N ierenberg. Mr. Ch airm an , from  the  viewpoin t of  everyone 

wi th whom I have  disc ussed the ma tte r, precol lege science edu cators  
wou ld be, in ou r view, com ple tely  ap pr op riate as Bo ard  members 
and wou ld be found on o ur  list.

Th e second one is reall y in agreem ent  with what I was tryi ng  to 
say.

You were sug gesting  some prec ision  in public  affair s, public rep
resentat ive s, the  sort of  peop le invo lved  with the  Office o f Techno logy  
Assessment. I would  agree  also. Normally  I  would not want to men 
tio n name s, but  I would say  someone as dis tin gu ish ed  as Em ilio Dad-
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da rio  would be conside red  eminently  qua lified as a pub lic re p
rese ntative .

I am ta lk ing about “we*’ on the  basi s of the  con sul tat ion  we have  
made.

Th e th ird po int  is about busy  Bo ard  members. In  con sidera tion  
of  any appointme nt to commit tees  of  thi s typ e, you are always  caught 
in the  dilemma th at  th e peop le you want are  alw ays the  busie st. Th e 
question is, how do you compromise ava ilable  tim e versu s qu ali ty being  
sought.

I)r . H ackerman . Thi s Board  is busy.  Se na to r;  but they do work 
very ha rd.

Se na tor  K ennedy. We  arc very  inte rested in the  ethics pro vis ions 
which were included in your  au tho riz ati on  las t year .

In  th e fiscal year 1978 budget  wha t fun ds a re  p rov ide d to tr ai n pe r
sons with special sk ills  needed to ca rry  out studie s on ethical and  
value implicat ion s in tech nolo gv. Can  you ta lk  abou t th at  fo r a 
mom ent, wh at pro vis ion  exists  in the  1978 budget on that?

Dr.  A tkinso n. It  is  a smal l do lla r a mou nt.
Se na tor  Kennedy. About $500,000 ?
Dr.  Atkinson. I will tu rn  to Dr.  Ave rch and let him comment on 

th at .
Dr.  Averch. The to ta l request is $1.4 mil lion . Some of those fund s 

are clearly  fo r t ra in in g of  i nd ivi duals  who might wan t to work in the 
fie ld.  I do not  th ink th at  is our en tire  budget,  because some of the  
pro posals  th at  we g et in othe r program s deal wi th ethi cal and  value 
questions, and  fo r tr ai nin g unde rgradu ate s or,  on occasion, grad ua tes 
in th ese issues.

So ou r tot al prog ram budget  would be somewh at larger  than  the 
$1.4 million.

Se na tor  K ennedy. I am pa rti cu la rly  i nte res ted  in that .
Could you give  me a note on th at;  wha t you arc  doin g, what you 

plan  to do on t ha t ?
Dr . A verch. Yes.
Se na tor  Kennd y. Th at  w ould  be fine.
[The inform ation  re fe rre d to fol low s:]

9
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Senate Autho rizat ion Hearings 
March 1, 1977 

Inse rt - Page 49

The primary focus in the Science Education D ire ctorate fo r proposals 

concerned wi th the eth ic a l and value im pl icat ions  of  science and technology 

is , of  course, the Eth ics  and Values in Science and Technology (EV1ST) 

Program in the Science and Soc iety  suhactiv ity . Sone examples of  recent

EVIST awards are:

o Five humanists drawn from philosophy and li te ra tu re  are working 

in the labo ra to ry , seminars,  and symposia, wi th  fi ve  sc ie n ti s ts  engaaed 

in  research in molecu lar biolog y,  behaviora l ge ne tics, developmental 

psycholooy, earthguake pre dic tion, and so la r energy, in  order to develop 

c r it e r ia  and standards to id en ti fy  and assess the eth ic a l and value 

dimensions of  th e ir  research.

n Bio logica l researchers and nhilosonhe rs work to bu ild  a bridge 

between b io lo o is ts ' environmental concerns and ph ilosophers' et hi ca l 

inve st igat ions  by analy zino et hi ca l dilemmas wi th respec t to the in te re st s 

o f pre sent ly exis ting and fu ture  persons in the areas o f (1) the 

oreen re vo lu tio n,  (?)  oenetic eng ineering, (3) exp lo ita tion  of  oceans, 

and (4) clima te a lt e ra tio ns .

o An in te rd is c ip lin a ry  sc ho larly  study inv olves  an alys is of  the many 

documents and issues surroundino  a case in which three eng ineers , concerned 

fo r the sa fe ty of  an automat ic tr a in  co nt ro l system, were dismissed.  This 

analy sis  and ca re fu l in terv iews  of  a ll  princip a ls  to the case (the engineers 

manaoement of  the or ga niza tio n,  pro fes sio na l and tech nica l soci etie s,  the 

executive , le g is la ti ve  and ju d ic ia l branches of  noverment) w il l be used to
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generate (1) a set of  case studv mater ials fo r classroom use, (?) a b ri e f 

monograph fo r General rea de rship , and (3) short a rt ic le s  fo r sc ho larly  

and popu lar pu bl icat ions .

In ad di tio n to the formal EVIST pronran a c ti v it y , proposers may 

inclu de  et h ical  and value concerns as pa rt o f proposals submitted in 

pronran com pet itions in a ll  three of  the other Science Education Pronram 

subactiv it ie s . Some examples of  recent awards which inv olv e ethics  and 

value  concerns are:

§5.Le .Q.c.p_2taJ,JL°)y.e£ . S i n c e  the ea rly  years of  the Collene 

Faculty  Short Courses Pronram, ethics  and value issues have been prominent.

In the cu rre nt series of  shor t courses there are lectu res on such 

topics  as Ethical Issues and the Life Sciences; Privacy and Problems of 

Law, Moral itv  and Technology; Genetics and Soc iety  - A Dynamic In te ra ct ion;  

and Environmental Impact and C onfl ic t Resolutio n.

In the Science Faculty  Pro fessional  Development Propram the study and 

research plans of fe llo wsh ip  holders in  EY 1976 included  such ethics  and 

va lue- re la ted topic s as popu lat ion  po lic y issues , bios oc ia l issues of  genetic  

and health  counse linn , and channes in  values dur ing times of  socia l c r is is .

The Student -Or ininated Stud ies (SDS) Program, which involves groups 

o f undergraduate science and ena ineerin g students in independent research 

experiences, has also received pronosals invo lv inn ethics  and values 

concerns. Some recent SOS pr oje ct  awards which included et hi cs  and values 

oLrestdrsns are'TTVe impact o f in du s tr ia li za tion  of  a community, forecastinn  

po te nt ia l soc ial c o n fl ic ts , s it e  study of  nuc lear  waste disp os al , soc ial 

impact assessment of  an in te rs ta te  highway, and channes in the qualit y

of  l i f e .



Science Education Resources Injj rovenent. In the Coriprehensive 

Assistance to Underoraduatc Science Eduration (CAUSE) Proqran, two recent 

awards included the crea tio n of seninars fo r sen iors  to con sider present 

and fu ture  societal problems and, in pa rt ic u la r,  those science issues

af fect .inn the fu tu re .

The Local Course Improvement (LOCI) Proqran which supports individu al  

fa cu lty  or a small group of  fa cu lty  members' e ff o rt s  to improve a specifi c 

course of^e rin q freq ue nt ly  involves the in trod uc tio n of  ethics  and values 

questions  in to  the undergraduate cu rricu lum . Some examples of  recent LOCI

awards are:

o Development, implementat ion,  and evalua tion o f six ethics /value s 

add-ons fo r exis tinq bio loo y and psycholoqv courses;

o Development o f chemistry modules fo r non-science majors which 

w il l inc lud e modelinq and sim ulat ion with  computers invo lv ino 

issues  encountered in decis ions on po pu latio n,  food sup plies 

and food techno logy, energy resources and a lte rn a tives, qua li ty  

of  environm ent,  and chemical technolooy and in dust ries;  and

o A sequence of  special  courses and suooort mate ria l fo r an

es tabli shed  curr icula  which w il l develop awareness, theory and 

concepts, as well as methodology and fi e ld  research on cu ltu re - 

speeif ic  re la tio ns hips  between the b u il t  environment and the 

communities of  people i t  is  intended to serve.
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Senator Kennedy. In  the Science for Citizens p rogram  there have 
been concerns that funding for citizens groups expect cause delay in 
Government decisionmaking. I am mindful  of the Boasberg Report 
done for NSF on the impact of funding for citizens groups. Mr. 
Boasberg found that there is no evidence of delay result ing from ci ti
zen activ ity in the environmental  area, even af ter 6 years  of various 
law suits.

I am wondering whether you agree now tha t this argument against 
direct funding ought to be put to rest.

I)r. Avercii. Senator  Kennedy, I think we should put  the question 
to the direct test and take a look at and evaluate public service science 
residencies and internships. There has been a good deal of debate, as 
you know; not so much about public unders tanding of science projects 
but about funding so-called intervenors.

W e are not proposing this year to experiment with direct interven
tion, but with essentially public unders tanding kinds of questions 
called for in the legislation. We are prepared to go ahead; and in fact 
the National Board has approved the program guidelines for  this year. 
We should be seeing proposals soon. Then I think we will be able to 
put the question to rest once and for all.

Senator Kennedy. Tha t is encouraging.
You obviously do not provide direct funding to any groups. You 

provide technical information, forums for interested groups?
I)r. Avercii. That is correct.
There has lieen some concern, though, that  intervenors or advocacy 

groups could use that information, could perhaps get access to it more 
rapidly than the public and could conceivably bias the proceedings.

We are suggesting that in whatever projects we do fund, either 
conferences and workshops or residencies, that  informat ion from those 
projects be disseminated as widely and as rapidly as possible.

Senator Kennedy. In  the in ternational programs which T mentioned 
very briefly in my opening comments, would you like to comment on 
what is being done whether in health or nutrition or food production.

Is there anyth ing you want to say on this ?
Dr. Atkinson. Senator Kennedy, there is a long story here. I would 

like to introduce into the record some 20 items that we have called out 
as notable successes in our in ternational program.

(The information referred to follows:)
*
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In te rn atio nal Coopera tive  Programs: Some Recent Achievements

I-  Po lish and U.S. s c ie n ti s ts  have designed a novel ins trume nt to  measure 
the conta ct angle , between li q u id  and so lid  surfa ces, more ac cu ra te ly  
and re li a b ly  than by e a r li e r  methods. This measurement is  funda
mental to  many in d u s tr ia l processes. (SFC RRA)

2. The cont ro l o f obesity , a major  world-wide  he al th  hazard,  is  now bette r 
understood owing to  the  discove ry by U.S. and Aus tra lia n sc ie n ti s ts  th at 
a metabolic  hormone, norepin ephr ine , is  rele ased by the nervous system 
when food is  eaten. (U .S .-Austra lia )

3. Ph otores pi ra tio n,  a li g h t  dependent process in  plan ts  th a t in te rfe re s 
w ith  photosyn thesis and p ro duc tiv it y , is  now known to occur in  marine

•  plan ts as we ll as land pl ants . This  find in g by U.S. and Aus tra lia n 
sc ie n tis ts  is  s ig n if ic a n t to  mankind because of the major ro le  o f marine 
plan ts  in  the wo rld  energy balance. (U .S .-Austra lia )

4. When humans and ot her  mammals are born, th e ir  lungs must in s ta n tl y  adapt
•  to  an a ir -b re a th in g hab it . Using concepts from I ta ly  w ith experimental 

methods re fin ed  in  the Uni ted States , sc ie n ti s ts  o f both  co un tr ies have 
discovered th a t pro te in s co nt rib ut e to  lung s ta b il it y  du ring these 
fr a g il e  moments. (U .S .- It a ly )

5. The In te rn at ional  In s t it u te  of  Applied Systems Ana lysi s,  fo r  which NSF 
pays the U.S. membership dues, is  loc ate d near Vienna, A ustr ia , A 
symposium held  in  Warsaw, Poland, in June 1976, led to d e fi n it io n  of a 
common in te rn a tiona l framework fo r sc ie n ti s ts  o f 12 co un tr ies in  the 
f ie ld  of  computer-based economic pla nn ing . (I n te rn ationa l Org.)

6. Because USDA had access to  Russian li te ra tu re  under the NSF-coordinated 
SFC science In fo rm at ion Program, Be ll La bo ra torie s was provided with  a 
high ly  e f f ic ie n t  new design of a "sea plow" fo r  tre nching  transo cea nic  
cab le. (SFCSI)

7. U.S. and Kenyan bota nis ts  co lla bo ra ted in  Na irobi  on a study of the 
dr oug ht -res is ta nt cha ra cte ri s tics  o f s ix  va ri e ti e s  of fing e r m il le t  
and three loca l vege tables . This in fo rm at ion is  ur ge nt ly  needed to 
increase tr op ic a l a g ri cu lt u ra l p ro duc tiv it y . (SEED)

8. An important and pressin g se t o f socio -economic and p o li t ic a l problems 
in  our Southwest is  re la te d to popu lat ion  m igra tio ns  w ith in  Mexico and 
from Mexico to  the Un ited Sta tes . For the f i r s t  time s u ff ic ie n t data 
have been co lle cte d to  enable sys tem atic  pr edic tions useful to  de cis ion 
makers in both countr ie s. The existe nce of a fo rm al , inte rgo vernmental 
agreement was necessary to rele ase  the da ta.  (U.S.-Mexico)

9. A U.S. un iv e rs ity  could  not have star te d research  w ith  it s  new cy clot ro n
•  f a c il it y  with ou t Austra lia n instrumen tatio n and data processing .

(U .S .-A us tra l i a )
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10. Plants belonging to the buttercup fam ily appear to  contain a wealth of  
an tib ac teria l substances new to science. (U.S.-Japan)

11. A Soviet sc ie n tis t v is ited  a U.S. sci entis t who was working in a fi e ld  
fa r removed from his  main in te re st s.  In comparing notes, they qu ick ly 
and unexpectedly found th at they could devise a ra d ic a lly  new way to 
determine the nucleotide sequence in DNA. (ISS)

12. Using temperatures close to absolu te zero (minus 459 deg. F.)  U.S. 
and Braz ilia n sci entis ts  have slowed down the motion of molecules 
in order be tte r to understand th e ir  behavior at  surfaces. In 
studies of  the adsorption of  helium molecules at gra phite surfaces,  
the low temperatures also kept the surfaces extremely clean fo r 
longer periods. The jo in t projec t of  Stevens In s ti tu te  of  Tech
nology, New Jersey, and the Federal Un ive rsi ty of  Rio de Janeiro 
has produced basic data regard ing surface structure and energy 
changes, needed by other experimenters in basic science. The
data are also usefu l to engineers who design such so lid  sta te 
elements as tran sistor s and so lar energy devices. (U .S .-Bra zi l)

13. I t  is  no accident  that  a ll  the cr ys ta ls in the sugar bowl are 
the same size. The control of  crys ta l size  (f o r mar ke tabi lity 
or usefulness in chemical processing) of  pure substances was 
investiga ted by U.S. and Au stralian  sc ient is ts  by means of 
computer models. They devised a process fo r continuous (ra the r 
than batch) production o f uniform sugar crys ta ls that  is  a major 
theore tica l advance widely  applicable in the chemical ind us try .
(U.S. -Au stralia )

14. A new concept of  the rea ction of  ch lor ine  gas with met al lic  s ilv e r 
surfaces has resulted from the co llabo ration of  U.S. and Ita lia n  
materials sc ie ntists . Scien tis ts  of  SUNY/Stony Brook were experienced 
in studies of  the st ructure of clean metal surfaces; those at the 
Un iversity of Florence had stud ied chemical reaction mechanisms of  
metals with  gases. As a by-product, they developed new theory 
appl icable to low-energy electron  d if fr ac tion , a powerful method
fo r the study of metal surfaces. (U .S .- Ita ly )

'  J

15. A major oceanic cu rre nt , not wind, is  responsible fo r marine upwelling 
in the Southwest Pac ifi c Ocean. The cu rre nt,  the Kurushio, flows 
from The Philippin es past Taiwan to Japan. As i t  changes course,
i t  causes the upwelling  o f deep, nu trie nt- lad en  water to the surface, 
with profound consequences fo r fis he ry  resources and other marine l i f e .  
This important eco logica l lin k  to the Kurushio was discovered by U.S. 
and Taiwanese sc ie n tis ts . (U.S.-ROC)

16. A fragment of  the complex molecule that  regula tes calcium levels  
in the body has been to ta ll y  synthesized fo r the f i r s t  time as
the resu lt of  a 6-week v is it  o f a young sc ie ntist  to Aus tra lia . The 
unusual success of  the v is it  was at tr ibut ed  to ca reful planning and 
shared s k il ls . (Inter na tio na l Travel  Support)
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17. Compila tion into  tables of  experimental data about the posit ron, 
a kind of  sh or t-l ived  atomic p a rt ic le , is  expected to lead to 
be tte r understanding of  chemical processes, the conduction of  
e le c tr ic it y  by metals, and other basic pro perties of  mat ter.
The data represent 33 years of e ff o rt  by atomic phys icists  a ll  
over the wor ld. The tables were jo in t ly  compiled by phys icists  
from the United States and India.  (SFC RRA)

18. For two years, U.S. info rmatio n sc ie ntis ts  had tr ie d  to solve a 
general problem dealing wit h the transmission  of  d ig ita l in fo r
mation over communication channels that  have "memory," but which 
are also affe cted by inter fe rence.  They were saved several 
addit ion al years of  research e ff o rt  by attending a recent U.S.-U.S.S.R. 
conference in the Soviet Union. Soviet experts shared th e ir  own 
concepts which were then used by the U.S. group to solve the

*  problem. The Soviet techniques are now in general use by the 
U.S. group. This s ig n if ic an t co nt rib ut ion to  informa tion  theory
may lead to development of improved communication systems. (U.S.-U.S.S.R.)

19. The understanding and ex plo ita tio n of  geothermal energy have
*  recently become important subjects because of -the  world-wide energy 

c ri s is . Sc ien tis ts of  the Un ive rs ities  of Hawaii and Pisa, It a ly , 
have recently discovered be tte r ways to measure heat and pressure 
in subterranean molten rock (magma) form ations. They have also 
developed a new seismograph fo r recording tremors generated by magma 
chambers. (U .S .- Ita ly )

20. A manual to help persons who must id en ti fy  rus ts and other diseases 
of such plan ts as co ffee, beans, and trop ical  cereals is  being pro
duced by a Cornell Un ive rs ity  sc ie n tis t in  cooperation with colleagues 
in Br az il. The projec t has co llecte d 500 samples fo r study and has 
described 3 genera and 10 species new to science. For the f i r s t  time 
a rust  that  af fects palm trees has been id en ti fied . Such findin gs 
become important as increasing  use is  made of  tropical lands fo r 
cu lt iv a ting crops. (SEED)
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Dr. Atkinson. I might turn to Dr. Nierenberg to comment fu rther
Dr. Nierenberg. Mr. Chairman, the principal comment I  could make 

is th at we agree completely with your point 4; it is stated  very well 
and succinctly. I will spoil my comment by continuing and saying a 
little more. That is, it is a very important growing area. My opinion 
as a member of the Board is that we have reasonably good working 
relationships with the Department of State at the working level which 
is very important. I think the problem th at persists is more with our 
own Board, I must say tha t has not until very recently been sufficiently 
involved with these matters.

The Board is and has been for a year and a half  taking a much 
deeper interest in these problems; part ly, and let us say, because of 
budgetry implications which are growing.

I am particu larly struck by your choice of very impor tant matters, «
those tha t affect health, agricu lture, and nutrition, and then your 
mention of energy in your opening statement. Those, of course, are 
very important. We are particularly well equipped to help the Depart
ment of State and other agencies in the substantive parts  of the *
programs.

These are the ones that I call, for lack of a better definition, rather 
political in nature.

There is another class, which is very agonizing right  now. tha t is, 
having to do with freedom of research in the mid-oceans. That, of 
course, is rela ted to the Law of the Sea negotiations. We have worked 
very closely with the Department  of State in this area, too. It is an un
happy situation, as you well know.

There are other very important problems that are characterized 
with some naivete as nonpolitical that are coming more and more into 
interna tional operations ; for instance, global pollution problems such 
as those relat ing to the ozone layer. T did mention freedom for  research 
in oceans and other related problems such as the weather problems and 
the climate problems. Climate is a global problem.

There is the Antarc tic program and related programs. Again, the 
Foundation is in a peculiarly good position to be the substantive organ, 
so to speak, of the U.S. Government, working with the State Depart
ment and other agencies in these areas.

Above all, we must never forget the value of sceintific exchange 
programs in dealing with people and hoping to develop human 
understanding.

I would like to quote Prof. I. I. Rabi, who has been working in in 
ternational  programs for many years; that science is one of the most *
valuable bridges between people, and hence performs a valuable func
tion in this regard.

To summarize, Mr. Chairman, we as a Board have been becoming 
more and more aware of the  importance of these problems and work- "
ing very hard to do exactly what you say.

Senator Kennedy. I have a number of other areas, before yielding 
to Senator Cha fee.

The problem that I have seen in the past—I do not know whether 
you care to comment on it or not—is that in too many instances, the 
NSF has had international programs and projects jammed down its 
throat. We suddenly wake up in the morning and find out that W 
President has agreed with the President of F  country in an area of
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scientific research without any consultation  with you. P rior ities seem 
to be established by other agencies rather  than your own.

I quite frankly feel that  NSF  and the Board members are the best 
equipped to make those judgments . These matters ought to come 
through the initiation  of the Board  and the NSF  staff rather  than 
the other way around. We need to be sure th at the State Department 
unders tands tha t and calls on you.

To the extent tha t we can be supportive in that area and work with 
you and remedy that situat ion, we will welcome the opportunity to 
do so.

Dr. A tkinson. There is a great deal of interest in this matter . The 
Founda tion has been in active contact with the State Department, 
with the Office of Science and Technology Policy, and the Federal

* Council will take up as a prim ary item on i ts agenda the issue of the 
coordination of  our interna tional  science programs.

Senator Kennedy. I  want to have an opportun ity late r to ta lk about 
our young scientists and engineers and continuing education programs,

* and what  is being done for minorities and women.
I will yield now to Senator Chafee.
Senator Chafee. I  have some questions here which Senator Griffin 

had prepared for Dr. Creutz, and perhaps if you could give a rather 
brief  answer to some specific questions, oddly enough dealing with 
Michigan, and i f you will be good enough to submit these for the rec
ord, I th ink it will lie very helpful.

Dr. Creutz. We will be pleased to do so, Senator.
[The response to Senator Griffin’s questions follow :]

a

87-7 69 0  -  77  - 7
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R es ponse s to  S en a to r G r i f f i n 's  Q u e sti o n s:

Q u e s ti o n :

1. Are  yo u f a m i l ia r  w it h  th e  e f f o r t s  b e in g  made by  th e  U n iv e rs it y  o f  
M ic hig an  to  o b ta in  fu nds from  NSF to  a s s i s t  in  b u il d in g  a Na val 
A rc h i te c tu r e  and  M ar in e E n g in e e ri n g  C ente r?

A ns w er :

1.  P ro fe s s o r  O g il v ie  v i s i t e d  th e  F o u ndati on  on F eb ru ary  7 and  d is c u sse d  
h i s  id e a s  w it h  me.  S e v e ra l o f  th e  F oundati on  s e n io r  s t a f f  we re  
p re s e n t  as we re  th e  A c ti n g  D iv is io n  D ir e c to r  o f  E n g in ee ri n g  a lo ng  
w it h  r e le v a n t  pr og ra m  s t a f f .  The  m ee ti n g  was  in fo rm a ti v e .

Q u e s ti o n :

2 . Do yo u b e li e v e  th a t  th e r e  i s  a n a t io n a l  ne ed  fo r  th e  k in d  o f 
f a c i l i t i e s  pro pose d in  th e  F e a s i b i l i t y  St ud y su b m it te d  by 
D r.  F ra n c is  O g il v ie  f o r  r e s e a r c h ,  de ve lo pm en t and  e d u c a ti o n  
i n  su p p o rt  o f  th e  M ar in e in d u s t r y  and o f  M a r in e -re la te d  
go ve rn m en t ag en c ie s?

A ns w er :

2 . D uri ng  our m ee ti ng  o f  F eb ru a ry  7 , P ro fe s s o r  O g il v ie  p ro v id ed
th e  Foundati on  w it h  a d e t a i l e d  r e p o r t  co n cern in g  th e  q u e s ti o n  o f  need  
a s  w e ll  as th e  m aj or f e a tu r e s  o f  su ch  a c e n te r  to g e th e r  w it h  a su gges
t i o n  fo r  a managem ent p la n .  The F o u ndati on  i s  p r e s e n t ly  d ig e s ti n g  
th e  c o n te n ts  o f  t h i s  r e p o r t .

Q u e s ti o n :

3 . Do yo u b e li e v e  th a t  i f  su ch  f a c i l i t i e s  wer e to  be  b u i l t  t h a t  a 
s y n e r g i s t i c  ap pro ac h — com bin in g r e s e a r c h ,  develo pm en t,  and  
e d u c a ti o n  pr og ram s — wou ld  be  mos t d e s i r e a b le ?

A ns w er :

3 . Th e F oundati on  i s  c o n s id e r in g  a f e a s i b i l i t y  p ro p o sa l fro m P ro fe ss o r  
O g il v ie  r e l a t i n g  to  th e  q u e s t io n  o f  a Nav al  A rc h i te c tu re  and Mar ine 
E n g in e e ri n g  C e n te r.  The f i n a l  r e s u l t s  o f  su ch  a s tu d y  cou ld  p ro v id e  
a c lu e  a s to  th e  r e l a t i v e  m e r i t s  o f  a s y n e r g i s t ic  appro ac h  v s .
some  o th e r  appro ach .

Q u e s ti o n :

4 . Do you c o n s id e r  th e  U n iv e r s i ty ’ s p ro pose d  p la n s  as  g e n e r a ll y  sou nd 
i n  fo rm u la ti o n  a n d /o r  e s t im a te d  c o s ts ?
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a n sw e r:

4 . We hav e n o t y e t made an  e v a lu a t io n  wh ich wo uld  perm it  us to  an sw er  
t h i s  q u e s t io n .

Q u e s ti o n :

5.  The U n iv e rs it y  o f  M ic hig an  i s  g o in g  to  c o n tr ib u te  a $2 .5  m il l io n  
b u i ld in g  to  th e  pro pose d  M ar in e C e n te r . Do yo u f e e l  t h a t  th e  
re m a in d e r o f  t h i s  p r o j e c t 's  c o s t sh ould  be  su p p o rt ed  by  
F e d e ra l fu nds?

Ans wer :

5. The p o s s i b i l i t y  o f  su p p o rt by  in d u s try  u s e r s  o f  th e  f a c i l i t y  sh ou ld  
a l s o  be ex p lo re d  a lo n g  w it h  th e  e x p lo ra ti o n  o f  p o s s ib le  f e d e r a l  
s u p p o r t .

Q u e sti o n :

6.  Wou ld NSF sp o n so rsh ip  o f  th e  M ar in e C en te r h e lp  e n su re  t h a t  th e  
C e n te r wo uld  se rv e  su ch  F e d e ra l a g e n c ie s  a s th e  C oas t Gua rd ,
Na vy , M ari tim e A d m in is tr a ti o n  and  Corps  o f  E n g in e e rs , as w e ll  
a s  th e  M ar in e In d u s tr y ?

A ns wer :

6 . The  F o u n d a ti o n 's  m is s io n  i s  to  su p p o rt  b a s ic  r e s e a rc h  in  sc ie n c e  
an d e n g in e e r in g  w here as th e  o th e r  a g e n c ie s  hav e r o l e s  d i s t i n c t l y  
d i f f e r e n t  fro m NSF. I t  i s  not c l e a r  wh at  e f f e c t  NSF sp o n so rs h ip  
wo uld ha ve  on o th e r  a g e n c ie s .

Q u e sti o n :

7 . What i s  your o p in io n  o f  th e  U n iv e rs it y  o f  M ic hig an  a s a s i t e  
f o r  th e  C en te r?

Ans wer :

7 . U n iv e rs it y  o f  M ic hig an  h as a w e ll  e s ta b l i s h e d  Na va l A rc h i te c tu re  
and M ar in e E n g in e e r in g  pr og ram  w it h  a mos t com pete n t an d a c t iv e  
s t a f f .  Thus i t  wou ld  be  s a fe  to  as su me t h a t  t h e i r  i n t e r e s t  in  
su ch  a c e n te r  wo uld in c re a s e  in  th e  f u tu r e ;  how ever , an y d e ta i le d  
com ments on  o u r p a r t  would  be  p re m a tu re .
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Se na tor Chafee. I mu st say  I was imp ress ed by the  way NSF  
works  and the  way  you were able  to give out yo ur  gr an ts , and the re 
seems to be so lit tle —bo th pub lic and pro fes sional cri tic ism  of wh at  
you do. There  are  very few agencies th at  seem to surviv e wi tho ut a 
good deal o f crit icism.

I  do n’t know, but  there  do n't  seem to be many di sg ru nt led un iver 
siti es who don’t get  th ei r share,  who don’t come back and a tta ck  you fo r 
fav ori tism.

So T am impressed. Maybe you do spr ead  it aro un d gener ally 
eno ugh  so th at  eve rybody  gets som eth ing, altho ug h I ’m sure  th a t’s 
no t par t of your  modus o pe rand i. Some 2,000 do  get in on it, do they, 
the  share  ?

Dr . Atkinso n. The rea l success. Sena tor , of ou r program , is th at  
we rel v heavily  on the  scien tific  com munity  to make thes e decisions. 
We  have each year more  th an  30,000 scient ists  co nt ribu tin g wi tho ut 
any paym ent t o the  pee r review process . I t  is th at  p eer  r eview  process 
and th ei r eva lua tions th a t are  the  basis fo r our dec isionma king .

I t ’s a very pub lic mat ter, As soon as a gr an t is made, the  scient ific 
com mu nity knows th at  the gr an t has  been made, so the re is a public  
mon ito rin g of it. In  th at  sense it ’s a very open—and  I th in k very ef 
fect  i ve—process.

Se na tor C iiaff.e. We ll, ce rta inly , I didn 't mean  to be face tious, be
cause I th ink it is ex tra or di na ry . I have ha d some connection  with a 
un ive rsi ty,  and when they  lose out  the y never cry  “f ou l,” bu t every 
body seems to  be satisfie d th at  i t’s been a fa ir  shake , and  th e way you do 
it is ex tra ordina ry .

So I w ould  like to c on gratulate you on th at .
Dr . Atkinso n. Se na tor , I ’m go ing  to inje ct ye t an othe r rem ark . 

I have  had reason to look ca refu lly  at  Brown Unive rs ity  in the  las t 
ye ar ; in pa rt  because my da ug ht er  is a stu de nt  there.  Bro wn Unive r
sity has done  rem ark ably well  in the  NSF  gr an t com pet itio n. I f  one 
com pares the  numb er of  Ph .D .’s in the  sciences wi th  the  numb er of 
gr an t doll ars  received. B row n U nive rsi ty  is abo ut fo ur th  in the  cou ntry 
in ter ms  o f fund ing pe r science Ph .D. T hat’s a tes tim onial  to its  h igh  
qu ali ty faci lity which  seems to be very  com pet itive in seeking research  
support .

Se na tor Chafee. We ll, th at  mer ely reinfo rces wh at I tho ught of 
your  good judgment .

Bu t I would like to say  thi s. Maybe Se na tor  Ke nnedy , in his 
question dealing  with the  forei gn  gr an ts—I ’m no t sure wh eth er it  
was Dr . Nie ren ber g—but word was men tioned of  nu tr iti on , and I 
jus t am extremely intere ste d in keeping peop le he al thy as well as 
cu rin g them when they ’re ill,  and I ju st  th in k the  more th is cou ntry 
can spe nd of  its  e nergy and effort and  ta lent  towa rd  th is  whole area 
of  p rev entive medicine is a treme ndously  valued  investment.

An d as I  look  over  vou r ar eas, I k now obvious ly h ea lth  is—and  that ’s 
very bas ic research , and  percen tagewise , I supp ose,  not  a very  larg e 
pa rt  o f you r endeavo rs, is  it, the w ay I  look  at  it  ?

Dr . Atkins on . Bio logical  sciences count fo r abou t $100 mill ion of 
ou r budget.  Basic  researc h both in human biology an d plan t biology 
is a very im po rta nt  com ponent  of  the  Fou nd at ion’s activ itie s.

In  the  reo rga niz ation  of the Fo unda tio n, a special Di rec tor ate  was 
form ed to represent  biolo gica l area s. The fac t th at  we ha ve one of our
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Assistant Directors responsible for th at area—Dr. Clark—on my right  
here, is an indication of the importance the Board and the Founda
tion place on the importance of a strong program in basic research in 
the biological sciences at the National Science Foundation.

Senator Chafee. Well, I just wanted to indicate tha t th at is an area 
that I am, really, as one member of this subcommittee, at any rate, 
very interested in—the role, the whole effort to keep our people healthy, 
and I know it involves a good deal of self-discipline on the individual’s 
part , and it is something that  cannot be dic tated from on high, and 
that research won’t necessarily produce the answer.

I think probably we now know many of the answers, but people 
won’t respect them. However, I  think that  the more attention  we can 
draw, perhaps through research, to the eating habits  of our people, 
what they can do to keep themselves fit, is an excellent investment.

Thank you very much, Mr. Chairman.
Senator K ennedy. I want to join Senator Chafee in his comments. 

There is a great promise in biological research and our committee is 
going to be looking into the biomedical research being done a t NIH . 
For instance, we know there  has been movement and shif t in some of 
the diseases which affect the developing world. The work that  can be 
done in the National Institutes  of Health can be very, very profound in 
terms of the international health implications.

And AID has a component in international health, which used to 
be absolutely superb, and over the period of recent years, it ’s had 
less priori ty due to budget restrictions.

But if you visit the Cholera Center in Dacca, you see the work tha t 
tha t has done in saving lives, and the contribut ion tha t has made in 
tha t par t of the world. For “chicken feed” in dollars, a lot of good 
has been done for humanity. The interests of the United States have 
been served as well. I t’s really enormously impressive.

And there are opportunities like this across the landscape. You 
find what many of  these developing countries have done in delivering 
health care, and the emphasis tha t they have placed on preventive 
health care. It  is extrao rdina ry, in many many instances.

There are great contrasts in delivery of health  care, for example, 
in North and South Vietnam—enormous contrasts. In many instances, 
the techniques for the delivery in many thi rd world countries, in 
reaching remote areas, distant populations, is very sophisticated.

There are important implications in terms of health, in terms of 
the finest goals of our own society. What  we can learn about it, is 
profound. It's  an area that  we on this committee are very much in
terested in. We welcome, obviously. Senator Chafee’s deep interest 
in this. It moves on a little bit beyond your direct responsibility, but 
it's one that I think we're underl ining and tha t we hope will be a 
matte r of interest and concern to the Board.

Dr. Atkinson. Senator Kennedy, vour statement that  it’s a two- 
way street, needs to be emphasized. My experience in the year and a 
half that I ’ve been at the Foundation is t ha t the United States  has 
gained a great deal from these programs, and in turn  I think we’ve 
done a very important service.

Senator Kennedy. If  you look at how the budget of the World  
Health Organization has been structured  in recent times, you see a very 
major redirection into these disease research in third  world coun-
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trie s. AA e have eno rmo us op po rtu ni tie s and the re are  profou nd  im
plicat ion s fo r the  people of  the  wor ld as well as fo r ou r national  
int ere sts  and  influence.

In  anoth er  area, cou ld we ta lk  about the  overs igh t of  gr an t rec ip
ients . Cases  have come up  rece ntly  in the  poli cy research pro gra m 
of sit ua tio ns  where gr an t rec ipients were given so l itt le  guidan ce th at  
XSF  lost  con trol  of  some of  th ei r act ivit ies.

In  some o f the basic research areas, I'm  told , oversight is so rigorous, 
and fund s are  so scarce th at  scientis ts feel severely  con stra ined.

Now, what can be done to even out th is  sit ua tio n and insure mon ito r
ing  of  researche rs and assura nce  th at  scarce researc h fun ds  are used 
effect ively .

Dr. Atkinso n. Tha t's  a com plic ated question. Se na tor Ken ned y, 
and I' d  like to add some rem ark s fo r the record.

We are  in a sit ua tio n where, with the shortage  of  fun ds,  we arc  
tu rn in g down a high er  perce nta ge of  gr an ts  than  ever;  these  are  
pro posal s that  oft en are  of  hig h quali ty.

The issue of the  pee r review process and  overs igh t is one th at  has  
been under carefu l analy sis  by the  Fo un da tio n,  and by the  Na tional  
Science Board. We hav e mad e a numb er of  chan ges  in  our procedures 
and polic ies th at  have  been wide ly reviewed by the  scien tific commu
ni ty  and gener ally acc epted as im po rta nt  steps forw ard .

We  have  not completed th at  process . There  a re sti ll some addit ion al 
fac tor s to be con sidered, but  the Bo ard’s views are  th at  wi thin the  
nex t 3 to C> mon ths, we will  pr et ty  well have  sati sfied ou r concerns  in 
th is  area.

On the  oth er 1 and, the  whole are a of  policy rese arch is somewhat  
spec ial. There  is no question th at  gr an ting  polic ies th at  cover  oth er 
typ es of  research  also ap pl y in the  poli cy research are a, but  it  is an 
area th at  is going to req uir e special att en tio n. I th in k it' s fa ir  to say 
th at  the  pr im ary item  now on the  Na tional  Science Bo ard  agend a is 
to review our whole prog ram of  policy research  and tr y to det erm ine  
wh eth er our  policies a nd  p roc edu res  are adequa te.

Se na tor K ennedy. Well , up to dat e you have  only award ed,  as I 
unde rst an d, some $200,000 in policy research  out  of  your  $4 mil lion  
bud get  fo r po licy re se ar ch ; is th at  rig ht  ?

And now we are ha lfw ay  th roug h the  fiscal year.  The  question, I 
suppose, is whether you can aw ard  the  othe r $3.8 mi llio n in the next 
6 mo nth s effect ively , or wh eth er some of  th at  ought to be ca rri ed  on 
over.

I)r . Atki nso n. I th ink the  answer  i s ‘‘Yes," we can. Pol icy  research  
is rea lly  in three sepa ra te dir ector ate s of  the  Fou ndat io n: in S T IA : 
policy rese arch very  much ori ented  at science issues; in the RA NN  
Di rec tor ate , a bro ad ran ge  of  policy rese arch con cer nin g nat ion al 
nee ds;  and  in a certa in sense, in the  Social Science Div ision of  the  
BB S Direc torate , where there are  some addit ion al efforts.

Bu t I th ink yo ur  rem ark s are  pr im ar ily  targ eted  at  our pro gra m 
cal led  Pol icy Research an d Analy sis  in the  STIA  Direc torate .

Se na tor K ennedy. T hat ’s right .
Dr . Atkins on . I th in k it ’s f ai r to say th at  we d on 't an tic ipa te prob 

lems in  expending  our  fu nd s in th at  d irecto rat e.
Se na tor K ennedy . I'm  su re you can  ex pend them.
Dr.  Atkinso n. Dr. Gr an ge r?
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Dr. Granger. I just had one comment, that  the level of g ran t com
mitment activity  in policy research and analysis in the STIA Direc
torate is pretty  much on our commitment plan established at the 
beginning of the year.

We deliberately set out to hold down the  gran ts in the early part  
of the fiscal year with the expectation tha t the Office of Science and 
Technology would come on line  and begin to want specific studies, in 
part icular areas, and tha t these would be funded in the latt er part  of 
the fiscal year.

Senator  Kennedy. Next let’s discuss the young scientists and engi
neers, and what the NSF  has  done to provide opportuni ties for young 
scientists and engineers to compete for research gran ts, to obtain 
fellowships.

I mentioned this rath er briefly in my opening comments, but I 
wonder if you can tell us a little  bit about what you’re doing, what 
programs are provided in the pending budget to assist the young 
scientists ?

Dr. Atkinson. Senator  Kennedy, I ’m going to  tu rn to Dr. Averch 
to comment on this. I do think there’s an issue raised tha t’s a very 
broad issue. There are specific things tha t NS F can do now. But what’s 
equally important is plann ing for the longer range future.

As you well know’, there is going to lie something like a 20-percent 
reduction in the number of university-age students in the next 15 
years. There is going to have to be a significant decrease in faculty 
if universities are to continue to operate in the mode th at they are 
currently  operating in.

What we have is a s ituation where, over the next 15 years, we have 
relatively few expected retirements at the universities, a severe drop 
in the enrollments, and if something is not done, there are going to be 
very few openings for young scientists.

The Foundation has a number of studies underway, trying to antic
ipate the problem and anticipate longer term solutions. By tha t I 
mean solutions that would open up positions at universities to younger 
scientists and would guarantee a steadier flow of young scientists into 
the university community. I assure you that  that  is a primary concern 
for us.

I think, though, what you’re speaking to now’ is a view’ of our p ar
ticular programs, and let me turn  to Dr. Averch on that.

Dr. Averch. Senator Kennedy, I will just comment on a few’ of 
the programs in the Directorate  for Science Education for young 
scientists.

You will notice that we have increased the postdoctoral fellowship 
program from $1.1 million to $2.3 million. Tha t should essentially 
double the number of postdoctorals. I think tha t is quite important 
in maintaining young scientists and research assistants, and we’re 
going to need them.

The research initia tion and support program, which is an inst itu
tional program, is budgeted at $4.5 million. At last count there were 
about 1,600 young scientists being supported in that program. As Dr. 
Atkinson noted, many of the opportun ities for young scientists will 
lie in industry  rather  than the academic sector, so we are prepared to 
fund new curriculum materials, and to assist the revision of graduate 
programs.



98

So I would estimate roughly there are $7 to $8 million total for 
young scientists.

Dr. H ackerman. Senator Kennedy, I would like to interject, if you 
do not mind.

At the next regional forum the National Science Board will hold 
on April 12, the board made the determination th at,  aside from getting 
the views of regional concern, we would ask the public members who 
appeared at those forums about three things that concern us.

One of them is the support of young scientists. I have no idea what 
kind of response we will get, if any, but the question is uppermost in 
our minds, constantly.

Senator Kennedy. Could you give us a note aft er you have your 
meeting, as to what recommendations they make? *

Dr. H ackerman. Surely ; certainly can.
Senator Kennedy. I think that  might be helpful to us, because we 

are very interested and we want to work with you. Every one of us 
who ta lks to the deans of our universities hears the same story, and •
it's a question of how we can best deal with it.

Let me also ask what, if anything, we should be doing in re lation
ship with industry, to continue to provide opportunities  for scientists 
and engineers for careers in science and research.

It ’s a very complex and involved issue, but I thin k you know what 
the problem is, and we are hearing what the problem is, and we 
would like to work with you and find out how best to deal with it.

One of the other areas that  I've had a long interest in relates to con
tinuing education opportunities for scientists and researchers. You 
know very well that  the scientist is trained  in one parti cular aspect 
of science and afte r 10 or 15 years, the knowledge base can change 
dramatica lly.

I have nephews up at Harvard—in the humanities—and they're 
taking the same courses I took 20-odd years ago, and from some of 
the same professors.

Dr. Hackerman. The tests are different.
Senator Kennedy. They sometimes say the answers are different 

today. The questions are the same, but the answers are different.
But obviously, i t is different in the area of science and technology.

We saw between 5 and 7 years ago, in our region of the country, 
where—with reductions in defense and space-related research develop
ment—numbers of scientists and researchers who were put out of 
work. If  they had been able to upgrade thei r skills with continuing •
education, their  oppor tunities for employment would obviously have 
been increased with  a m ultip lier effect in creating additional jobs for  
others in the society.

We asked you to (io a $200,000 study last year, leading to a substan- *
tial p rogram in continuing education this year.

Can you tell us what’s happended to tha t study?  W hy isn't that pro
gram included in the budget ?

Dr. Avercii. Well. Senato r Kennedy, $500,000 was authorized, but 
we did not require t hat  much. We are submitting today an interim 
report  on continuing education, and proposing that we go on and con
duct some more studies with what was authorized.

I th ink you are quite correct, though, that the  estimates on the “half- 
life" as we call it, of our stock of scientic knowledge, has been falling.
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One  estim ate  says  that  the  k nowledg e of  the  c lass  o f 1935 in chemical 
engin eering was obsolete in  20 year's. Now it ’s obsolete in 5 years.  So  the 
class  of 1970 may now be obsole te. T he re  isn ’t any doub t that  bo th in  the  
academic secto r, and possibly in th e indu st ria l sec tor , th ere is a majo r 
problem , wh at  we might  call  pro fes sio na l obsolescence .

An d 1 w ould a rgu e th at  in du st ry  p erha ps  ha d been m ore sen sit ive  to  
th at  question th an  the  academ ic sector. We ju st  hav e to look  ha rd  at  
profe ssional red eve lopment an d ca reer  red irection.

So we discuss some options fo r the academic sect ion in ou r March  
1 re port.

Profe ss ion al obsolescence in th e indu str ia l sec tor  is also  quite  im 
po rtan t, an d las t years’ in ter vie ws  w ith  i nd us tri al  lea ders th at  t he Na 
tio na l Science Bo ard  conduct ed fo r its rep or t sug ges t th a t we want

* to look a lo t ha rd er  a t the  obsolescence que stio n in indu str y.  The con
sensus o f the  lit er atur e an d of  t he  public in pu t th a t we go t is th at  on 
th at  q ues tion , we real ly need  to  do a lot more  researc h.

In du st ry  does spend a lot of  money on cont inuing  edu cat ion , on-
* the-j ob -tr aining , and  it was sug gested th at  we tr y  t o un tang le  o rg an i

zat ion al factors an d the  pe rso na l fac tors, and just see where t he Fe de r
al G overn me nt m igh t a pp ro pr ia te ly  take action.

Th ere is anoth er  aspe ct of  the questio n, thou gh , an d th at relate s to 
cont inuing  e ducat ion  and une mployment. Th is is a di ffe ren t kind of 
question.

Unemployment  rat es  am ong scient ists  an d eng ineers , as you know, 
go up  and down with the  business  cycle. Th ere is a quest ion  whether 
or  no t, in the  absence  of  sufficient dem and  fo r the prod uc ts of the  
“know ledge sector ,” if 1 can  call  it th at , th at  kin d of  conti nu ing  e du 
cat ion  pr og ram will do much  good.

So one solu tion  is to  have ade quate  mo netary and fiscal polic ies so 
th at  we m aintain ag greg ate  dem and . Occas ionally , you  get  into a so- 
call ed str uc tura l problem, where the ski lls  th at  o ur  sc ien tis ts have ju st  
do no t match  needs, and th at 's  where  you want to look at  conti nu ing  
edu cat ion  an d a t o ther  alt ern ati ves.

I th ink,  a gain, ou r repo rt  suggests th at  it ’s an are a we want to look 
ha rd  at. There  are  two  pheno mena to which I wou ld like  to call yo ur  
att en tio n.

One is th at  m any  of t he  program s th at  we had in the  1970's pe rhaps 
were  n ot designed  to well and did  not  work too well. The dir ec t pr o
gram s fo r pu tti ng  a erospace workers  back on th e job  did  not work as

* well as the  inf orma tio n an d counse ling prog ram s fo r aerospace wo rk
ers,  so we are tryi ng  in  o ur  stu die s to str ike some balanc e of what does 
not work  an d wha t the costs are .

The othe r point in co nt inuing  e ducat ion  is th at  many of  those who
* need it !east use it most. Th at  is, you get the  ve ry  you ng,  very able, 

very active, taki ng  par t in a co nti nu ing  edu cat ion  pro gra m.  Other  
countrie s have h ad the same kind o f pro blem s.

In  Germany  and Fr an ce , where th ey ’re very act ive  on th at  fro nt , 
it has  been the young and capable  worke rs and scientis ts who have 
tak en  p ar t in  th at.

So as a net res ult , we are pro po sin g very act ive  prog ram s in the  
academic sector, and we are  prop os ing to go on and use some of  ou r 
moneys for  som ewh at more  rigoro us and  deeper studie s on the in 
du str ia l side.
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Se na tor K ennedy. Well , 1 would  hope you would m ove on  th is.  T his 
is a real problem . W e passed S. 32, in the  S ena te abo ut 1971, w ith  a ll i ts  
imperfections, to t ry  and deal with th is  problem . C on tin uing  edu cat ion  
for sc ien tis ts a nd  enginee rs is st ill  n eeded and it i s s till  a p roblem.

Eve n wi th th e unemploymen t ra te  fo r scientis ts down, to  about 1 
percen t— it ’s sti ll conside rably hi gh er—about 400 percen t high er— 
for women  th an  it  is fo r men. We  thou gh t las t ye ar  when  we had the  
stu dy , th at  you would at leas t come  up wi th a prog ram  th at might 
be examined, s'u died , and  evalu ate d to  reach  some of the  problem s 
th at  you mentio ned .

An d now we’ve seen it slip , effec tively for an othe r year .
Dr . Averch. We ll, we haven’t slipped. Se na tor  Ken ned y. I th ink 

the net result  of  all the pub lic meetin gs we hav e had, an d ou r own 
ana lys is, suggest  th at  we do need to  con duct some experime nts  between 
the un ive rsi tie s and  ind ust rie s in jo in t ventu res  in co nt inuin g ed
uca tion . Tho se have  been sug ges ted , and we ar e pro posin g to  go ahead 
th is year wi th these kinds of  exper iment s.

Se na tor  K ennedy. Well, you’re go ing  to  go a hea d th is ye ar  on some 
of  them ; is th at  rig ht? Vp to how much?

Dr . Averch. Well, we have  $1.2 mil lion  tot al allo cated in fiscal y ear  
1977.

Se na tor  K ennedy. And  th at  is not  jus t for stu die s ?
Dr.  Averch. The  $1.2 mil lion  is fo r dev elopment  of  exp erimenta l 

cur ricu lum s. In  our new guide lines fo r th is  prog ram we have sing led 
ou t c on tin uing  ed uca tion  as an area  of  e xperi me nta tio n, pe rhap s with 
ind ust ry.

I  th in k it ’s tru e that  the  academ ic sector thes e days is ju st  payin g 
a lot more at tent ion to the  co nt inuing  edu cat ion  mission, an d th at  it 
will  req uir e some assis tance in d es igning  program s and  in  m ak ing con
tact, with indu str y.  We are  prop os ing—not just  studie s th is  y ear, but  
active pro gra ms .

Se na tor K ennedy. Well, we will  follo w th at  closely with yo u;  it ’s 
been an im po rta nt  m at ter of  conc ern.

Now, I un de rst an d th at  the Science Board  is conc erned th at  the  
mil lion  do lla rs  autho rized  fo r minor ity  grad ua te  cen ters  is not ade
qua te to meet the  exte nt of  the  need , and yet there are  no ad dit ion al  
fun ds fo r the  pro gra m in the  pe nd ing b udg et. The Bo ard's  own 5-year 
pla n pro vid es vi rtua lly  no inc rea se fo r the  fu tur e.

Now, how do we reconcile th at  wi th wha t the  Bo ard  has sta ted  
about the importance  of de ali ng  with th at  pub lic pol icy issue  and  
your  budget request ?

Dr.  H ackerman. Well, one th in g we’re do ing  is—if  you’ll let me 
tell  you abo ut the second of  the item s that  the Bo ard  is askin g the 
views of  th e public  on—views on women  a nd m ino riti es------

Se na tor K ennedy . I was going  to come to th at .
Dr.  H ackerman. T he ques ions of  how best to  do th is  a nd  wheth er 

you  can induce  th is kin d of  ac 'iv ity effec tively have  real ly  not been 
sett led.

We know th at  money alone can not do i t : you  mus t get in ter es t and  
involve viable  ind ivi duals  in it. The problem is th at  we wa nt more  
th an  we kno w how to  do at  th is  time .

So we are askin g for outside  advice, and  we are  also, am ong ou r
selves. tryin g to find be tte r way s to get invo lved  wi th it.



Senator K ennedy. Well, what have been some of the suggestions that  
have been made to you from various kinds of women's groups and 
others that you have perhaps discounted or felt were not effective?

Have you received suggestions to date? Tell us what they have been. 
Have von met with these groups ?

Dr. H ackerman. No; wre have not.
Senator  Kennedy. Well, who are you getting your advice from, 

then?
Dr. Hackerman. We have an internal committee.
Senator  Kennedy. Made up of who? How many women on that?
Dr. H ackerman. Members of the Board.
Senator Kennedy. H ow many women on that ?
Dr. Hackerman. The Chairm an is a woman, and there are three 

additional members of the Board.
Dr. Averch. Senator Kennedy, I  might add that  I myself am pleased 

to have increased the number of women on the Advisory Committee 
for Science Education to where they are close to half  the representa
tion. They do discuss the programs for women.

Also, as you know, these days it is a standing procedure for any 
program in education to publish dra ft guidelines and get very wide 
comment, so the three activities  we have for this year have been, in a 
sense, endorsed by the public and by women in the public.

As you have pointed out, the reentry opportunities  for women who 
get out of the scientific labor force for a while are formidable. To 
overcome th is barrier  we are funding  career counseling on campuses 
and this year, for the first time, v isiting women scientists to go into 
the high schools, bring the ir g raduate  students w ith them, and to ta lk 
about the opportunities they have and about the difficulties they 
encounter.

T think we are, again, looking for innovative and effective experi 
ments, both in our research guidelines and in our development guide
lines. This is an area where we want work done.

Senator Kennedy. We’re going to follow this  very closely, because 
we have a number of suggestions and recommendations that have been 
made to me by various women’s groups—about the importance of 
reaching out to women while they are in high school and in the imme
diate postcollege period. The suggestions that  are made seem very 
good. I would hope th at as we follow and oversee this issue, you will 
make contact with various kinds of scientific groups, women's groups, 
and others. We need to know what effort has been made, both in the 
areas of minorities and women. We need to find out what the ir recom
mendations were, which were considered positively and which were 
rejected, and the reasons why these were rejected.

T don't think  anyone is suggesting  tha t this is an easy problem to 
solve. But unless we are really going to come to grips  with it, we a re 
not going to see much progress made.

Dr. Atkinson. Senator Kennedy, you have hit upon a whole series 
of issues that fall within the Science Education Directorate—women 
and minorities, the  handicapped in science, science for  citizens, public 
understanding,  and the like. I assure you tha t these issues are gett ing 
Attention at all levels of  the Foundation, including the National 
Science Board.
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I can say that  in the planning for the 1979 budget, the Science Education Directorate  has received a grea t deal of attention. We are  talk ing there about a very substantial increase in the Science Education Directorate  to deal with some of the issues th at you have raised this morning.
Senator Kennedy. Well, t ha t will be, I think, very w’ell received. It  cer tainly will be by myself and I think by other Members, too.Ijet me also pu t in a word about this  curriculum development p rogram, I think  we can mention it, now that  the bombs have gone off. I am concerned th at it has been effectively brought to a virtual ha lt.Would you venture any kind of comment as to where it might go in the future and what steps might be taken to try and bring  the curriculum program back ?
Dr. Atkinson. Senator Kennedy, again this is a complicated question, but let me add a few remarks.
In the 1960’s, when the National Science Foundation was requested to develop a science curriculum, it targeted tha t curriculum at outstanding s tudents who could be drawn  into the sciences. There is no question that  the Foundation has had a brilli ant record in th is regard.When one looks at the drop in test grades for students across this country, there is a small core of students where test scores have consistently gone up. It  is this small group of students who are being drawn into science, and in that  sense the National Science Foundation has done a very good job.
But there has been a very negative consequence to all th is, and the negative consequence, in my judgment, is that science curriculums, as they have evolved, have become too tough for the high school level. There are too many students at the high school level who have talent, who have interest. But the curriculums have been oriented to the NSF view of things—namely, of very, very difficult curriculum, with a science-education group which is very organized for teaching it. The end result has been that although we have provided fantastic education for those few students who can take advantage of it, there are many o ther students who are being ignored. In my judgment, this is one of the important areas of considerat ion: the development of science curriculums that will hit more of  a middle ground that  is, those students who fall , say between the 40 and 80 percentile. I think there is no end of students who have been cut out from fur ther  work in science at the college level because they were not quite motivated enough, or the course being taught in the ir high school—the calculus, or physics, or whatever—was at too high a level.

My own judgment is tha t there exists an urgent national need to improve science curriculums in the high schools, science curriculums aimed more at that  middle segment of students, I think  tha t is an impor tant effort for the country to turn to. I believe the National Science Foundation would have a very special role in that  effort.So my response to your question is tha t I do not think  we have finished our job in science curr iculu m; there is a more important job to be done in the next 10-year period than has been done in the last 15 years.
Senator Kennedy. I would hope you would continue in that. There is a lot of reevaluation going on. and review, and the rest, bu t I would that you would move ahead in this area.
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I th ink it  is j us t ter rib ly  impo rta nt . 1 think  it  will reach some of  ou r 
othe r issues, in terms  o f in te rest ing peop le in the cr ea tiv ity  of  science 
and in  career s in science.

1 th ink wh at we a re seeing is th at  a n aw ful  lot  o f young people  are  
confused abou t w here  they may be in terms  of th ei r fu ture , an d fu ture  
careers. I f  th ey miss one of  those  science courses at  an ea rly  time, they 
nev er can  g et back int o it, to cat ch  up and to re th in k caree r choices.

An d i f the re  is a matt er , I  th in k,  th at  continu es the ir  in terest th roug h 
school, it  m ay be a science-re lated course t hat  is in te re st ing an d stimu 
lat ing . I th in k the re are  excellent op po rtu ni tie s to at tr ac t young 
peop le in to  careers  in science an d br inging  them on in to discussions. 
I th in k it  is very, ve ry possible.

So I  wo uld hope  th at  you would  sta y a ft er  th is issue a nd  see w hat can 
be done. I th ink it ’s te rr ib ly  im po rta nt .

Excused  me. Dr . A verch ?
Dr . Averch. Se na tor  Ke nnedy, I wou ld just not e th at  we have  

eve ry in tenti on  o f sta ying  in precollege cu rri cu lum develop ment. We 
are  com ing  back u p f rom  the $1.4 m illion t hi s y ea r to  about $2.4 mil lion  
fo r th e pr ecol lege  curri cu lum  in  1978.

We  a re  do ing  th at  in  a  new fashion and fol low ing  th e recommenda 
tio ns  made by th e Cong ress------

Se na tor K ennedy. W ha t had  it been ru nn ing?  W ha t was it 
runn ing?

Dr . A verch. The  am ount fo r p reco llege c urr icu lum  deve lopment has  
been as high  as $13 mil lion .

Se na tor K ennedy . Ju st a  couple of  final area s.
One  of  them  concer ns the  300,000 scie nti sts  and eng ineers  w ork ing  in 

indu str ia l lab ora tor ies . These indu str ia l lab orato rie s are  prov idi ng  
im po rtan t op po rtu ni tie s fo r an inc rea sin g numb er of grad ua tes from 
ou r un iver sities.

In du st rial  lab orato rie s have  a uniq ue ca pa bi lit y in the  a rea  of tec h
nology tr an sf er ; the panel  which adv ised  the  N SF in th is  a rea  recom
mended th at  N SF allo w researche rs in indu str y to compete on an equal 
bas is wi th o ther res ear chers  fo r re sea rch  fu nds .

Ca n you tell us why th at  reco mm end atio n was not  included in the 
final rep or t? W ha t has been the reactio n wi th in  the Fo un da tio n?  I t  
obviously  raises some tough questions. We are  mind ful of wh at  it 
would mean .

For  example, in the health are a, you know, the  pr ivate research is 
small bu t very im po rta nt  in terms  of what it means in the eventua l 
spinoff to  dr ug  compan ies  and  all  th e rest.

We are go ing  to  get  i nto  that  issue. There  is a gr ea t deal more  that  I 
have  to  know abo ut it.

W ha t is  you r re action ?
Dr.  H ackerman . As a no no pe ratin g mem ber, I have alw ays been  

under th e imp ression that  basic  research pro posal s submi tted by scien
tis ts in in du st ry  sh ould  be given the  same at tent ion as t hose th at  come 
from  othe r insti tut ion s. A decis ion wou ld be made pr im ar ily  on the  
basi s o f the qu al ity  of  prop osa ls, the indiv idua l who proposed to  do it. 
and  the  fac ili tie s he has.

The difficulties are those  th at  you have alr eady  men tio ne d: name ly,  
the pro blems  as the y affect the  business. Nonethe less , th is  is a m at te r



104

of concern, and you may not be surprised to learn tha t our th ird  area of 
interest  at the next NSB Regional Forum will be alterna te sources 
producing basic research.

We think  we have an answer, but we want to find out whether there 
are other possibilities tha t we have to consider.

Senator Kennedy. Well, as I understand, the present NSF policy 
states tha t i t is only in exceptional cases that  unsolicited proposals for 
basic research will be considered from industrial organizations.

Dr. Hackerman. I have taken tha t to mean that,  if the proposal is 
satisfactory, the exceptional problems are those which relate to the 
fact that it is in the business-industrial laboratory.

That is my own view of it. I would lie glad to hear whether tha t is 
right or wrong; but I personally do not th ink it has to be exceptional #in terms of the quality of the  proposal.

Senator K ennedy. No; i t should meet the same criteria applied to 
proposals from academic researchers. What percentage of basic re
search funded by NSF goes to research done in industrial  laboratories? *

Dr. H ackerman. I t’s very small. I will check on it for  you.
[The informat ion referred to follows:]

About three tenths of one percen t o r $2 million of the $589.3 million budget for 
the Fou nda tion ’s three principa l Basic Research Di rectorates : Mathemat ical and Physical Sciences, and Engineering , Biological, Behav ioral, and  Social Scien ces; 
and Astronomical, Atmospheric, Ear th, and Ocean Scie nces ; goes to resea rchers 
in in dustr ial  firms. Additionally, portions of a number of RANN researc h projects 
involve basic research studies. About 1% percent of the RANN program or $1.2 
million is considered to be basic resea rch which is conducted by pr ivat e firms. The 
tot al basic research conducted by indus try under NSF supp ort in the majo r Basic Research Directora tes and RANN programs  totals $3.2 million. This represents 
approxmately five ten ths  of one percent of the  $667.3 million budgeted for the  three Basic Research D irectorate s and  RANN program in FY 1978.

Dr. Atkinson. Senator Kennedy, though, I want to comment on this 
report, which you are well aware of, on the relationships with industry.
The NSF industry report is really just a first step in the Founda tion’s 
full review of relationships between universities, industries, and the 
Foundat ion, in support of both basic research and applied research.

There are a number of recommendations in that  repor t that the 
Board has approved, that are really going  to have far -reaching conse
quences—the possibilities of joint proposals from scientists at uni
versities and industry for joint effort and the like.

I think  tha t we need time to judge the future. There are lots of di f
ferent trends at work; the problems our universities are having, the *
whole issue of young scientists—there are so many trends a t work tha t 
it’s important to move with speed, but also with knowledge in this 
area, and I think many of  the recommendations here are really quite 
farsighted and are going to be important  developments. •

The whole issue of whether we should try to open up our whole basic 
research effort to wide involvement on the part of industry  is a real one.
T th ink the Board has not favored this and has not because it’s gotten 
strong  advice from all segments of the scientific community—both the 
industrial segment and the university segment—that tha t would be an 
unwise decision at this point in time.

But we are not fixed in that  view. It  mav well be that in 3 or  4 
years from now. attitudes might change significantly.
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Senator Kennedy. Well, th at ’s something we need to give some 
thought to. I  can understand tha t the academic side of th e community 
wants to keep what they’ve got.

The question is our responsibility in terms of the count ry’s in
terests, which are obviously yours, too. There is a very clear trend 
of some of  the youngest and brigh test scientists and engineers going 
into industry . It  is t rue in my par t of the country, and I ’m sure it 
is in other parts of the country. I am as sensitive as anyone about 
giveaways to private industry and what tha t would mean, and all of 
the implications.

I don’t minimize the  complexities of  the problems. But  i f we wait 
until the academic-scientific community comes around to the point 
and says, “All right, some work over there in the indus trial sector is 
going to be OK,” we are going  to wait more than 3 or 4 years.

Dr. Hackerman. That is really  not quite the case. Indus tria l scien
tists are involved in our review systems, for example, and the fact 
is tha t industrial scientists are not very interested in gettin g these 
very basic research programs into thei r laboratories.

The reason is very clear. It has noth ing to do with patents or any
thin g else. It has to do with a very large time commitment. The systems 
that you need and the kind of research you are talk ing about span 
years. Not many indus trial laboratories are willing to put thei r peo
ple aside for long periods of time so they can pursue one of these 
things.

Because of that , they are very apt to turn  down the request of the 
searcher, to send the  proposal outside for consideration.

I am involved with industrial research laboratories, and I know 
what tha t leads to.

Senator  Kennedy. Well, I unders tand tha t the large companies 
and corporations, might not be very interested, and I understand that  
the smaller ones may not have the  necessary capacity.

But we have a lot of medium-sized firms up our way, who are 
definitely interested. I ’m reminded by s taf f th at we’ll have some test i
mony on this, which I ’ll value, and we can expect to learn a good deal 
more on Thursday.

Dr. Nierenbero. I agree with Dr. Hackerman very much.
In fact, I think  tha t he has identified an important problem. In 

business, management restricts the freedom of operation of its research.
Even so I never have seen any real difference in attitude between in 

dustrial and academic people who are interested in basic research. 
They are essentially the same people, in the same mold, and the prob
lems are more as Dr. Hackerman outlines than anyth ing else.

Senator Kennedy. Well, we will bring these up on Thursday and 
have a good session on it.

We want to welcome Senator Javi ts, who's a very interested and 
active member of our committee.

We’ve had a good session here, Senator Javi ts. We have covered 
a number of different areas; we talked about science education, about 
young scientists and engineers, about continuing education for scien
tists and engineers, about minorities and the programs for women, 
about the oversight of grant  recipients.

The internationa l programs have been talked about, the makeup 
of the Board itself, some of the ethical programs that  are being 
developed now.
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We also got into applied research programs.
We have had good responses, I think, to these questions, and I think 

this was a good meeting.
We have welcomed ha ving  Senator Chafee here. I s there  anything  

tha t you would like to bring  up ?
Senator J avits. Thank you, Mr. Chairman. We had a long executive 

committee meeting in the Foreign Relations Committee this morn
ing.

Thank you, ladies and gentlemen, very much.
Senator Kennedy. Sena tor Pell, who is also a member of the sub

committee, has some questions. I will submit those and if you will 
respond, we will make them a part of the record.

[The response to Senator Pe ll’s questions follows:]
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N A T IO N A L  S C IE N C E  F O U N D A T IO N  

W A S H IN G T O N  D C  2 0 5 5 0

nsf

O F F IC E  O F  T H E  
D IR E C T O R A p r i l  4 , 1977

H ono ra b le  C la ib o rn e  P e l l  
U n it e d  S ta te s  Sen ate  
W a sh in g to n , D. C.  20510

Dea r S e n a to r P e l l :

I  a p o lo g iz e  f o r  th e  d e la y  in  an sw e ri n g  y o u r q u e s t io n s  on  O cea nog ra p h ic  
R esearc h F a c i l i t i e s  and S u p p o rt  and NSF fu n ded  c o a l re s e a rc h . The p ro 

gram  re sponse s  to  y o u r q u e s t io n s  a re  a tt a c h e d .

The F o u n d a ti o n 's  lo n g  ra nge  pro gra m  p la n s  p ro v id e  f o r  s h ip  c o n s t r u c t io n  
and f o r  eq u ip m e n t and in s t r u m e n ta t io n  ne ed ed  t o  c o n d u c t an  e f f e c t i v e  
and e f f i c i e n t  o c e a n o g ra p h ic  re s e a rc h  a c t i v i t y .

Good p ro g re s s  ha s be en  made in  u p g ra d in g  th e  aca dem ic  re s e a rc h  f l e e t  
s in c e  1970. B u t th e re  a re  c o n t in u in g  h ig h  p r i o r i t y  re q u ir e m e n ts  f o r  
o ce a n o g ra p h ic  re s e a rc h  s h ip s ,  in s t r u m e n ta t io n ,  and e q u ip m e n t.  Ba sed 
on  p r e l im in a r y  f in d in g s  in  a c u r r e n t  s tu d y  b e in g  do ne  by th e  U n iv e r s i t y  
N a t io n a l L a b o ra to ry  Sys te m s (UN0LS) , c o a s ta l re s e a rc h  v e s s e ls  and ic e  
s tr e n g th e n e d  re s e a rc h  s h ip s  s u i ta b le  f o r  p o la r  w ork  a re  among th e  h ig h 
e s t  p r i o r i t y  ne ed s o v e r th e  n e x t s e v e ra l y e a rs .

The F o u n d a ti o n  i s  c o n s id e r in g  p la n s  f o r  th e  c o n s t r u c t io n  o f  a c o a s ta l 
re s e a rc h  v e s s e l an d an  ic e  s tr e n g th e n e d  s h ip  in  FY 19 79  an d v a r io u s  
o th e r  s h ip  c o n s t r u c t io n  and re p la ce m e n t a l t e r n a t iv e s  a re  b e in g  ex am in ed 

f o r  th e  e a r ly  1 9 8 0 's .

P le ase  be a ssu re d  t h a t  we a re  m aking e v e ry  e f f o r t  t o  p ro v id e  mod ern 
re s e a rc h  s h ip s  an d in s tr u m e n ts  f o r  th e  n a t io n 's  o c e a n o g ra p h ic  re s e a rc h  
e f f o r t .  Today,  th e re  a re  o n ly  f i v e  s h ip s  o p e ra t in g  in  th e  f l e e t  t h a t  
a re  o u td a te d  an d we ho pe  t o  c o r r e c t  t h i s  s i t u a t io n  by th e  e a r ly  19 80 's .

I  know yo u a p p re c ia te  th e  f a s t  pa ce  o f  t e c h n o lo g ic a l  im pro vem ents  in  
th e  o c e a n o g ra p h ic  re s e a rc h  a re a  and th e  ne ed  f o r  c a r e f u l  p la n n in g  in  
m aking co m m itm ents  f o r  s h ip s  and o th e r  f a c i l i t i e s  t h a t  c a r r y  w i th  the m 
a lo n g - te rm  s u s ta in in g  s u p p o rt o b l ig a t io n .  I  b e li e v e  th e  F o u n d a ti o n 's  
FY 197 8 b u dge t re q u e s t f o r  o ce a n o g ra p h ic  f a c i l i t i e s  an d e q u ip m e n t ad 
d re sse s  th e  m ost  u rg e n t  re q u ir e m e n ts  and p ro v id e s  f o r  a c o n t in u in g  
e f f e c t iv e  p ro g ra m  o f  o ce a n o g ra p h ic  re s e a rc h .

87-769  0  -  77 - 8
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The question on coal research deals with an NSF project being conducted 
by Boston College entitled "The Pennsylvania Coal-Bearing Strata of 
the Narragansett Basin". NSF has no plans to continue funding this 
project beyond the current commitment. Should the project continue 
beyond that point, funds would probably be sought from the Energy Re
search and Development Administration. The Foundation will assist 
Boston College and the regional supporting agencies in preparing for 
the transfer of funding responsibility

I greatly appreciate your continuing interest in the Foundation’s pro
gram and your efforts in insuring that the United States has a strong 
program of oceanographic research. I trust that the enclosed information will prove helpful.

Sincerely yours

Attachments:
1) Responses to Questions
2) List of Academic Fleet



109

Attachment No. 1

Question 1:

Answer s

Please provide a status report on the Foundation's study 
of oceanographic research vessel construction needs.
Is the study completed? If not, when will the study 
be completed? What long range plan exists for meeting 
national needs for oceanographic vessels?

The Foundation's Office for Oceanographic Facilities 
and support continuously monitors the condition of the 
academic fleet and maintains updated target plans for 
needed upgrading and replacement. This fleet assess
ment is done in coordination with the Navy— the other 
principal source of support for construction and opera
tion of the academic fleet.

UNOLS provides a major source of community input to 
this continuous planning process, and it is this organi
zation which has under preparation a specific long-range 
study of scientific requirements for vessel construc
tion. The preliminary report from that study emphasizes 
the critical need for both replacement and additional 
new construction of coastal vessels ranging in size 
from 85 ft. to 150 ft. The report also targets the 
need for an arctic research vessel. As a follow-on 
to this study,, UNOLS initiated and NSF funded six 
conceptual design efforts during FY 1976 for coastal 
ships and ice-strengthened vessels for use in polar 
areas. These studies are nearing completion and will 
be evaluated within the next few months.

Construction of ships in these categories is addressed 
in the Foundation's long-range plans, as is the possi
bility of further construction of medium-sized ships 
of the Columbus Iselin or Oceanus type. Ship acquisi
tion for the academic fleet is not, however, carried 
out exclusively by the Foundation. Of the ten new ves
sels added to the UNOLS fleet during the 1970's, four 
were acquired entirely from State and private sources, 
two were built by the Navy, and four were funded by 
the Foundation. Long range planning for the fleet as 
a whole is, accordingly, an activity for the larger 
marine research community.

NSF pursues its role in this process with the academic 
institutions via UNOLS; and with other Federal agencies, 
through the NSF-Navy coordinating panels and the various 
other interagency bodies concerned with the use and 
development of the academic fleet.
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Question 2: No funds have been requested for oceanographic research 
vessel construction for Fiscal Year 1977 or for Fiscal 
Year 1978. When does the Foundation anticipate reac
tivating the ship construction program by requesting 
funds?

Answer: The Foundation's request to 0MB for high priority add
ons included funds for research ship construction in 
FY 1978. The base budget for oceanography is directed 
toward maintaining research program and related ship 
operations support. We expect to examine the relative 
priorities very closely in development of the FY 1979 
budget submission. For FY 1978, however, it was our 
considered judgment that the need to sustain research 
and researchers and to upgrade existing ships (see ques
tion 3, below) enjoys higher priority than new construc
tion efforts.

The Foundation's internal long-range plans— prepared 
at both a base and an opportunity level— have included 
vessel construction at the opportunity level for all 
recent years and through the out-years (to FY 1983) 
of our current 5-year plan. Thus, vessel construction 
will continue to be assessed annually in the NSF budget 
process during which our long-range plans are translated 
into Congressional budget requests.



Construction and operation of an oceanographic research 
vessel constitutes a major investment of NSF funds. 
Accordingly, it is important that the vessels be used 
to maximum efficiency. (a) Is lack of modern equip
ment on existing research vessels a problem in achiev
ing maximum use of these research platforms? (b) Have 
adequate funds been requested to meet the priority equip
ment needs for the most efficient use of research ves
sels? (c) What is the ratio of equipment funds re
quested by ship operators to funds available and granted? 
(d) Would additional equipment funds, beyond those re
quested, produce a substantial increase in the produc
tivity of the research vessels?

(a) & (b) Providing adequate modern research instru
ments for shipboard operations is a continuing problem 
and one that is recognized by the Foundation's FY 1978 
budget. An amount of $1.3 million is included in the 
Oceanographic Facilities and Support budget for instru
mentation and equipment. This is about 30 percent more 
than the amount included for this purpose in the FY 1977 
program. The amount for shipboard instrumentation is 
sufficient to permit effective operations.

The basic priority for achieving a high level of utiliza
tion of research vessels is the maintenance of the ships 
in safe and efficient operating condition. Thus each 
year a substantial portion of our oceanographic equip
ment funds must be invested in such basic requirements 
as generators, hull and structural improvements, winches, 
cranes, auxiliary machinery, anti-pollution systems, 
and communication systems. There is also a growing 
demand for new and more highly sophisticated shipboard 
systems directly related to the conduct of research 
at sea.

(c) For the past five years (FY 1973-1977), the ratio 
of equipment funds requested by ship operators to funds 
granted has been, on an average, 3.1.

(d) The rate of upgrading equipment could, of course, 
be accelerated. However, in some areas of instrumenta
tion the state of the art changes so rapidly that it
is not feasible to keep pace with every advancement 
made. In those areas that do not change rapidly, im
provements are being made on a year-by-year basis with 
present funding levels, and those items that are not 
critical are postponed until the following year. In
creases for instrumentation would probably increase 
productivity on some research.
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Question 4:

Answer:

As you know, the Senate Subcommittee on Health and Sci
entific Research is considering a two-year authoriza
tion of appropriations for the Foundation. Do you fore
see any substantial changes in Oceanographic project 
support, International Decade of Ocean Exploration, 
or Oceanographic Facilities and Support that would re
quire adjustments in the authorization level for those 
activities for Fiscal Year 1979 from the requested 
levels for Fiscal Year 1978?

As noted in the answer to question 2 above, the Foun
dation requested additional ship construction funds 
as a high priority add-on in its FY 1978 budget request 
to OMB. Priorities for FY 1979 are currently being 
considered by the NSF Director and the National Science 
Board. No substantial changes in FY 1979 are included 
in the planning level figures being considered. How
ever, add-ons above the planning figures have been 
proposed that could substantially increase each category 
mentioned in this question. It is, therefore, not 
possible to determine as yet whether or not unusually 
large increases will be requested for FY 1979.
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Question 5:

Answer:

The National Science Foundation has participated in 
the funding of basic exploration of coal resources in 
Southeastern New England. What are the prospects for 
continued NSF funding of this effort?

The project referred to is "The Pennsylvania Coal-Bear
ing Strata of the Narragansett Basin" initially sup
ported for $226,800 in February 1976. The National 
Science Foundation's grantee in the project is Boston 
College, whose Weston Observatory manages the geological 
research and drilling operations. NSF funds are used 
in support of the research, while Massachusetts Science 
and Technology Foundation and other public and private 
institutions in New England have supported the explora
tion drilling required to define the resource.

The Boston College grant was one of the last new starts 
by NSF in its energy resource programs. Since the re
search in this vital project should establish more fully 
the extent of the coal resource before transfer to a 
mission agency can be effected, NSF has awarded $109,300 
for an additional six months of research support.

We are unable to support the coal resource project in 
the Narragansett Basin beyond the total current commit
ment of $336,100. However, our Resources program staff 
will actively assist Boston College and the regional 
supporting agencies in preparing for transfer of fund
ing responsibility to appropriate Federal mission agen
cies.

For your information, we are attaching a copy of an 
interim report describing the progress of this project 
during its first eleven months.
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OFS,l/77, for 1978 budget 
& FY 1979 planning 
Attachment No. 2

Academic Fleet Status

Total No. of Ships: 28+1 under construction Total no. of operators: 15

Open ocean: over 200', LOA

Knorr, 245', Woods Hole, 1970, Navy 
Melville, 245', Scripps, 1969, Navy 
Atlantis II, 210', Woods Hole, 1963 
Washington, 209', Scripps, 1965, Navy 
Thompson, 209', Washington, 1965, Navy 
Conrad, 208', Lamont-Doherty, 1962, Navy 
Gilliss, 208', Miami, 1962, Navy

Intermediate: 150-199' LOA

Verna, 197', Lamont Doherty, 1923 
Oceanus, 177', Woods Hole, 1975, NSF 
Wecoma, 177', Oregon State, 1975, NSF 
Endeavor, 177', Rhode Island, 1976, NSF 
Gyre, 174', Texas A&M, 1973, Navy 
Moana Wave, 174', Hawaii, 1973, Navy 
Iselin, 170', Miami, 1971
unnamed, ca. 170', Scripps, (under construction est. 1978)
Kana Keoki, 156', Hawaii, 1967

Shelf and Coastal: Below 149' LOA

Alpha Helix, 133', Scripps, 1965
Eastward, 118', Duke, 1964
Velero IV, 110', Southern California, 1948
Warfield, 106', Johns Hopkins, 1967
E.B. Scripps, 95', Scripps, 1965
Acona, 85', Alaska, 1961, NSF
Cayuse, 80', Oregon State, 1968
Longhorn, 80', Texas, 1970
Blue Fin, 72', Skidaway, 1972
Hoh, 65', Washington, 1943, Navy
Onar, 65', Washington, 1954, Navy
Maury, 65', Johns Hopkins, 1950
Calanus, 64, Miami, 1970

Distributions

(Note: all figures include unnamed Scripps Ship under Construction)

By-Region By Age

NE Atlantic - 6 
SE Atlantic & Gulf - 9 
Pacific NW & Alaska - 6 
Pacific SW & Hawaii - 8

New - 0-10 years - 15 
Middle - 11-20 years - 9 
Old - over 2 0 - 5



By O w ner sh ip By C la s s /F u n c t io n

Nav y -  10 
NSF -  4
P r i v a t e / S t a t e  -  15

Op en Oce an  -  7
I n te r m e d ia te  -  9 
L arg e  C o a s ta l  -  4 
S m all  C o a s ta l  -  9

C o n s t ru c ti o n  an d A c q u i s i t i o n  Pro gr am

S o u rc e  o f  F und in g  f o r  new  S h ip s  a n d , R e p la c e m e n ts , 19 70  -  p r e s e n t

NSF 4 
Navy 2
S t a t e / P r i v a t e  4

C o n s t ru c ti o n  o f  new o r  R e p la cem en t S h ip s  P la n n e d , 19 79  -  1984

NSF

-  L arg e  C o a s t a l ,  1 2 5 -1 4 0 '
-  S m all  C o a s t a l ,  8 5 -9 5 '
-  I c e  s t r e n g th e n e d  i n t e r m e d ia t e ,  c a .  1 8 0 ' -  1

Navy -  None

S t a t e / P r i v a t e  -  non e
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Senator J avits. Mr. Chairman, my staff suggests tha t we raise the  
question of multiyear authorizations,  which he tells me has not come 
up.

I don't know if  we can do anything about it, but with such a fine 
galaxy  of witnesses, it may be that an opinion on tha t would be useful.

Senator Kennedy. Very good.
Dr. Sanderson. Mr. Chairm an, Senator  Javi ts, we have discussed 

the possibility of multiyear authoriza tions for several years, inform
ally, as you are aware.

The Foundation  feels th at there would be considerable benefit to be 
gained from the continuity of multiyear authoriza tion funds. Science 
is a long-term activity, and the ab ility to plan fur ther ahead would be 
beneficial.

There are a couple of areas of concern which we do have ; one is tha t 
science is also a very dynamic area, as has been noted several times 
during the hearings this morning. One would worry that  the authoriz
ation not have too long a period, otherwise one might begin to be 
restric ted by them.

The other is, frankly, the Science Foundat ion, we believe, benefits 
from the exposure to the Congress and the opportuni ty to explore 
ideas and to benefit from the suggestions tha t come up.

If  multiyear  author izations are to be found, I thin k it would be 
very beneficial to find some alternate means to replace this exchange 
of ideas.

Senator J avits. Well, my own opinion would be tha t multiyear  
authorizations are desirable in the interest  of science and the interest 
of the Foundation. We can certainly  find the means for giving you 
exposure to the legislative oversight ; there’s no problem about tha t.

So I  think what I w’ould like to hear is your  best judgment of the 
idea, divorced from the  public relations aspects, and it would have to 
be so material ly superior to the annual author ization  as to give us, 
should we vote for it, a very strong  case.

Dr. Sanderson. I think  a case can be made in the area of the con
tinu ity, particularly  for our basic research programs where there is 
an advantage to be able to plan several vears ahead.

What I would like to do is to provide you with  more materials for 
the record, if I might.

[The materials re ferred to follows:]
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TWO-YEAR AUTHORIZATION FOR THE NATIONAL SCIENCE FOUNDATION

Some ad vantag es  o f  tw o-y ear a u th o r iz a ti o n s  are  as fo ll o w s :

o G re ate r s t a b i l i t y  in  p ro v id in g  Foundation support  f o r  c r i t i c a l  

re se a rc h /e d u ca tio n a l p ro je c ts  and program s which  re q u ir e  lo n g 
term  fu n d in g  commitm ents and management would  be p o s s ib le .

o Fo un dat ion s t a f f  tim e re le ased as a re s u lt  o f tw o-y ear a u th o r i
z a ti o n s  cou ld  be more b e n e f ic ia l ly  used to  ass ess th e  e f f e c t iv e 

ness of  c u rre n t programs and re searc h  s tr a te g ie s  as w e ll  as th e 
adequacy o f the F oundation 's  re sp on se  to  the needs o f th e N ation  s 

s c ie n t i f ic  and eng in ee ring  c o n s ti tu e n c ie s . C o n c u rr e n tl y , th e 
Congress wo uld  have in cre ased tim e  fo r  o v e rs ig h t o f th e Founda 

t io n 's  pro gra ms and fu nd in g  le v e ls .

o The F ounda tion 's  s t a f f  wo uld  be pro v id ed w it h  g re a te r o p p o rt u n i

t ie s  to  expand lo ng-range p la n n in g  a c t iv i t ie s  and to  pr ep ar e 
dec is io n -m ak in g  p o s it io n  pa pe rs  fo r  th e Congress  and i t s  s t a f f  
on m a jo r issu es  re gard in g  th e  N a ti o n 's  sh o rt -r a n g e , med ium-ran ge , 

and lo ng ran ge ou tlooks f o r  sc ie nce and e n g in e e ri n g .

o A d d it io n a l lead  tim e wo uld  be a v a il a b le  fo r  th e Foun dat ion s 
s t a f f  to  co n su lt  w it h  lo c a l and s ta te  Government o f f i c i a ls  
ac ro ss  th e cou n tr y  on t h e i r  s p e c if ic  s c ie n t i f ic  and te c h n o lo 

g ic a l needs .

Con cern ove r m u lt ip le -y e a r  a u th o r iz a ti o n s  u s u a ll y  cen te rs  on th e  prob lem o f 

NSF- Con gres sion al  in te ra c t io n .  Some fe e l th a t ,  un de r m u lt ip le -y e a r  a u th o r i

z a ti o n s , Con gre ss io na l le aders  m ig h t no t have th e o p p o rtu n it y  to  in te ra c t  

adequate ly  w it h  th e Foun da tio n s t a f f .  Thi s concern , ho we ve r, cou ld  be 

met by sp e c ia l he arings on m a tt e rs  o f in te re s t  to  th e Congress  on issu es  

and program co nc erns .

Ad equate f l e x i b i l i t y  f o r  program ad ju st m en ts  can be pro v id ed in  a m u lt i- y e a r  

a u th o r iz a ti o n  by in c lu s io n  in  th e  a u th o r iz a ti o n  A ct o f s p e c if ic  reprogram ming 

a u th o r it y  and o f a u th o r it y  f o r  NSF to  seek sp e c ia l a u th o r iz a ti o n  fo r  u rg ent 

h ig h p r io r i t y  re quirem ents  th a t cou ld  no t be fo re se en when th e  o r ig in a l 
a u th o r iz a ti o n  re quest  was subm it te d  and which  ca nn ot  aw a it  ap pro va l in  the 

next re g u la r a u th o r iz a ti o n  c y c le .

The Fou nd at ion is  on re cord  as sup po rt in g  th e co nce pt  o f a m u lt ip le -y e a r  

a u th o r iz a ti o n . (May 17 , 19 76 , le t t e r  fro m Dr.  H. Guy fo rd  S te ve r to  

Sen ato r Jacob J a v it s .  Copy a tt a c h e d .)

On March 18 , 1977 the N a ti o n a l Sc ienc e Board ad op ted th e fo ll o w in g  re s o lu ti o n  

Re so lved  th a t:

The N a ti o n a l Sc ien ce  Board  en courag es  th e 
Foun dat ion to  seek a tw o-y ear a u th o r iz a ti o n  
w it h  ad eq ua te  p ro v is io n  f o r  progra m f l e x i 
b i l i t y  and spe c ia l hearings on is sues o f 
in te r e s t  to  th e Co ng ress .



Honorab le Jacob K. Jav its  
Un ited  Sta tes Senate 
Washington,  D.C. 20510 

Dear Senator J a v it s :

Thank you fo r you r le t te r  o f  March 18, 1976 1n which you expressed 
support  fo r  Increased  fund ing o f basic  sc ien ce; the proposed A nta rc tic 
Program budget; and concern about  the  decrease 1n NSF funds fo r  science 
educat ion . You als o requested ny views on the  education trend and on 
the suggestion th a t two-year auth orizatio n o f the Foundation's  programs 
replac e the presen t annual re auth orlzatlon.

Tha decrease 1n fun ding o f d ir e c t science education  programs, both  1n 
d o lla rs  and as a percen t o f the to ta l Foundation budget , re fl e c ts  three 
judgments: (1) th a t many o f the ob je ct ives  o f the  o ri g in a l programs 
have been met; (21 th a t some programs were la rg a , bu t no t c le a rl y  
e ff e c ti v e ; and (3) th a t an e ff e c ti v e  way to  carr y ou t science education 
1s through pa rt ic ip a tion  1n rese arch programs.

The f i r s t  Judgment de riv es  from data showing th a t we now have and w il l 
have an excess supply  o f s c ie n ti s ts  through 1935. Consequently, the 
need fo r  la rg a- sc ale Fe llows hip  and Train eesh ip programs cannot  be 
demonstrate d, alth ough soma Fe llowship  programs have been mainta ined by 
the  Foundation to  maintain the  q u a li ty  o f the s c ie n t if ic  manpower pool.  
Fe llowship s in  1953 were $46.1 m il li o n  and are  $15.1 m il li o n  In our  
FY 1977 req uest.

The second judgment ap pl ies p ri m a ri ly  to  re tr a in in g  elementary and 
secondary school science teachers. While  the  re tr a in in g  programs— tha 
tea cher 1n st1tut ;a --w ?re dem onstrab ly popular  w ith te achers ,' th ere  was 
very l i t t l e  evidence th a t the y had an Incremental  Impact on student 
perfo rmance. Some experim ents and dem onstrat ions  to esta b lis h  student 
e ff ec ts  may ba warranted, bu t 1t  1s d i f f ic u l t  to  demonstrate th a t the 
1968 le ve l fo r  In s ti tu te s —$34 m il li o n —could or  should be spen t every  
ye ar . We w il l be conducting  a needs assessment on a lt e rn a ti v e  ways of  
Improving pr e- co lle ge  scie nce  In s tr u c ti o n , In clud ing tea cher In s ti tu te s
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The reductions 1n Fellowships and teacher In st itu te s more than account 
fo r the apparent do lla r decrease 1n sclenca education. But the do lla r 
figures  do not give an en ti re ly  accurate picture,  since we should apply 
our th ird  judgment to the Increases requested fo r basic research. The 
Increases In basic research requested by the Foundation Imply an Increase 
1n science education a c ti v it y  not captured by our accounting systems.
Since our basic research 1s ca rried  out pr im ar ily  in un iv ers it ie s, and 
wi th  the involvement of  graduate students and assistan ts, the tru e pro
po rtion  o f science education a c ti v it y  supported by the Foundation Is 
higher than the 10 percent re fle cted  1n the budget.

Ue do not know what the "op tim al' ’ percentage fo r science education should 
be. In the face of  leve lin g enrollm ents, incent ives  and programs to 
enhance qualit y and eff ic ie ncy  in  science education pay be more Important 
than the absolute do lla r amounts.

There have been compel ling reasons fo r increases in ’ISF support o f basic 
research. Not the leas t of  these 1s the shared reluc tance o f the executive 
and le g is la tive  branches of  the government to support research by mission 
agencies which 1s not c le arly  and d irec tly  relate d to the agency's mission. 
Despite my e ffo rt s  and those of the National Science Hoard, there has been 
a trend away from mission agency support of basic science, a trend tha t 
has su bs tant ia lly  Increased 'the  need fo r NSF research funds and con tribu ted 
to the dec line  In the pro portio n of  NSF funds devoted to science education.

I have considered the question of  two-year au tho rizat ion  fo r NSF before 
and share your be lie f tha t both NSF and science would be ne fit  from the 
In cr ease d.s ta bili ty  such au tho rizat ion s could prov ide.  Although I welcome 
the opportunity provided by the one-year au thor iza tion to discuss annua lly 
the programs of NSF wi th  Congress, I bel ieve  tha t the advantages of  a 
two-year au tho rization  are su bs tant ia l. Now t in t  there  are Indic ations 
that  the trend toward de ta ile d earmarking of funds has been reversed, 
pro vid ing  NSF with the necessary f le x ib il it y  to adjus t to the changing 
requirements of  science and science education , I would encourage both 
the Adm inis tration  an! the Congress to support th.e two-year au thor iza tion.

Both as Director  of  the nationa l Science Foundation and os Science Adviser, 
1 appreciate your continued In te re st  1n and support fo r NSF programs end 
fo r the heal th of  U.S. science.

Sincerely yours,

/« / H. Gwyford Ster'er

II. Kuyford Stever 
Direc tor



130

Dr . H ackerman . S en ator  J av its,  I  wou ld like also  to in terje ct  h ere 
th at the  Na tional  Science Bo ard has  no t discussed th is  mat ter in a 
for ma l w ay ; and,  there fore , 1 cannot r ep or t on it to day.

But  I wou ld be very su rp ris ed  if  the y wou ld no t be intere ste d in 
m ul tiy ea r au tho rization . W e will tak e up th is  sub jec t at  ou r meetin g 
on M arc h 17-18.

Se na tor J avits. W e co uld  co nceivably deal wi th a m ul tiy ea r au thor 
iza tio n and an annual ap pr op riat ion,  or  it may  be possible to seek to 
do be tte r on given func tio ns ; fo r example, in the  educa tion field, we 
ap pr op riat e enough m oney  in a g iven ye ar  so t hat  i f there is a “d ra g” 
at  th e e nd—Congress is  la te,  o r someth ing , pr ep lann ing can take place  
by the edu cat ional agen cies , and the y have the  resources wi th which 
to  meet o ther  requir ement s of p repla nn ing .

An d fo r pract ica l pur poses , we ap pr op riate a ye ar  in advance  of  
ex pe nd itur e; th at ’s rea lly  wha t it comes d own to.

Th ere  are  techniques wh ich  can be used, if  the re is a case. Bu t I 
must, in all fai rne ss to you . say in advance, the re wou ld have  to be a 
st ro ng  case, or  my colleagu es are  n ot go ing  to  be p ers uaded otherwise.

Bu t I  do say th is : science is a field in which if  the re  were a request 
fo r mul tiy ea r au tho riz ati on , so tha t the re could be a pla nned  pro gra m 
fo r more than  1 yea r, it  seem s t o me t hat  mem bers  would look at  th at , 
wi th th e p revi ous  po sition,  to sa y : well, i t is  science, a nd  i t is long-te rm 
science, and  in  th is case we h ave to  look  at  it wi th an open m ind  because 
it  m ay be justi fied.

Dr . Sanderson. Se na tor J av it s,  we apprec iat e y ou r r em ark s, and  we 
would  like  to work wi th you  and your  staf f on th is mat ter . We will 
be ta ki ng  it u p in the  next coup le o f weeks.

Se na tor J avits. Than k you  M r. C hairm an.
Se na tor K ennedy. Than k you, ve ry much.
Se na to r Chafee?
Se na tor Ciiaf ee. I wa nte d to  ask  a quick ques tion.
Are you able to keep  your  top peop le ? Or did  th at  pay raise come 

at  a sat isf ac tory  time, in a sa tis factor y a mount ?
Dr . Atkins on . Senator , we a re in a complic ated stage in the  h istory  

of  the  Founda tio n. Many of  the sen ior pos itions are  ei ther  vac ant  or  
filled by “a ct ing” appo int me nts . We hope to get  some c losu re on these  
mat ters  in t he  next month.  Th e pa y raise is going  to  m ake  qu ite a d if 
ference  in o ur  ab ili ty  to r ec ru it tal en t t o the  Fou nd ati on .

But  t he re is a very unique  aspect  of  the Fo un da tio n th at  can not be 
underes tim ate d, and  th at  is the  fac t th at  we depen d ve ry heavily  on 
wh at wTe call rot ato rs.  These are  scient ists  who leave th ei r un ive rsi ty 
or  t he ir  l aborato ry  t o serve  as prog ram  officers a t the  Fo un da tio n for 
1 o r 2 yea rs. These peop le come wi th t he  clea r view o f ret ur ni ng  to thei r 
un iversit y or  lab ora tory, an d are  not driven pr im ar ily  by monetary  
con sidera tions,  but  more by a  service to  thei r science.

So yes, the  pay raise  is go ing to be very he lpf ul  at  the  up pe r levels, 
bu t I  do  wa nt  to em phasize  the n otio n o f rota tors.

Dr . Sanderson. Sena tor  Chafe e, in fu rthe r response  to  th at  ques
tion, I  th ink th is commit tee has been aware  ove r the pa st  several 
mo nth s o r ye ar,  th at  we have  had  some difficulties in ou r r ela tio ns  wi th 
the  Civil  Serv ice Com mission , which we are  wo rking  wi th  ou r con
gressional committ ees and  with  the  Commiss ion to resolve.
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Tha t might have a potential for some fairly  serious impacts on our 
recruit ing, to keep some of our top management people, but we are 
working, t ryin g to keep the Senate committee and the other  commit
tees informed on this activity.

Senator Ciiafee. I don’t want to get into too much detail, but—the 
Civil Service Commission, what kind of a problem are you talking 
about ?

Dr. Sanderson. At the time the National Science Foundation was 
established, in 1950, it was given broad autho rity in its act to recruit  
technical and professional personnel—based on the Direc tor’s deter
mination of need within policies established by the Board, outside of 
the normal civil service competitive system. This enabled NSF to 
seek the best talent anywhere in the country and bring  it in to the 
Foundation, rather than using the formal civil service process and 
the grade classifications established by the Commission.

We have used that excepted authority for about 25 years, now, in a 
fairly consistent manner. In the last approximately 3, or 4 years, the 
Civil Service Commission has begun to challenge our authority  for 
its use in certain positions within the Foundation.

We are currently trying to resolve this difficulty. Par ticu larly in 
reviewing certain professional positions at NSF —in defining the use 
of the  words “technical” and “professional,”—it is the determination 
by the Board that that has to include some of the top managers in the 
Foundation, as well as the scientists who are actually  hands-on pro
gram officers.

A scientific and a professional management capabi lity is required 
to run a science organization th at is somewhat unique.

I will be pleased to provide for the record a copy of the most recent 
correspondance which summarizes the issues in dispute.

[The material refer red to  follows:]
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U N IT ED  S TA TE S  C IV IL  SERVIC E C O M M IS S IO N

W A S H IN G T O N , D.C.  20415

3 oCEC

'  Pl,-* , » f-fr

TOOT W l l f U

H o n o ra b le  R ic h a~ d  C.  .’.t k in c c n  
A c ti n g  D i r e c t o r  
N a t io n a l  S c ie n c e  F o u n d a ti o n  
W a s h in g to n , D. C. 20 55 0

D e ar D r.  A tk in s o n :

F o r  some  t i n s  no w, t h e  C i v i l  S e r v i c e  C om m is si on  (CSC) and  th e  N a t io n a l  
S c ie n c e  F o u n d a ti o n  (NSF) h a v e  b e e n  a t t e m p t in g  t o  r e s o lv e  c e r t a i n  q u e s t i o n s  
c o n c e rn in g  th e  u s e  by  NSF o f  i t s  e x c e p te d  a p p o in t in g  a u t h o r i t y  in c lu d e d  
i n  S e c t i o n  1 4 (a ) o f  th e  N a t io n a l  S c ie n c e  F o u n d a ti o n  A ct o f  1 9 5 0 , as am en de d.  
Th e i s s u e s  w ere  r a i s e d  i n  o u r  e v a l u a t i o n  o f  p e r s o n n e l  m an ag em en t in  NS" 
i n  1 9 7 2 , an d  th e  b a s i c  p ro b le m s  we ro u n d  w e re  s e t  f o r t h  i n  o u r  r e p o r t  
d a te d  M ar ch  1973. In  th e  m or e th a n  t n r e e  y e a r s  t h a t  have e l a p s e d  s r r .e e  
we  i s s u e d  t h a t  r e p o r t ,  o u r  r e s p e c t i v e  s t a f f s  h a v e  b e e n  w o rk in g  to  r e s o lv e  
t h e  i s s u e s  b e tw een  us  i n  a  p r o p e r  m a n n e r,  f u l l y  c o n s i s t e n t  w i th  th e  
i n t e n t  o f  a p p l i c a b l e  la w . To d a t e  we have  n o t  b e e n  s u c c e s s f u l ,  and  t h a t  
i s  why  you  and I  m et on  O c to b e r  1 2 , 1 9 7 6 . We a g re e d  to  a c c e l e r a t e  o u r  
e f f o r t s  s o  t h a t ,  i f  p o s s i b l e ,  t h e  m a t t e r  c o u ld  b e  s e t t l e d  w i t h i n  30 d a y s . 
A lt h o u g h  we d id  n o t q u i t e  m e e t t h a t  so m ew hat  a m b it io u s  t a r g e t  d a t e ,  I 
b e l i e v e  t h a t  we a r e  now a t  t h e  p o i n t  w h e re  f i n a l  a c t i o n s  can  b e  ta k e n  to  
b r i n g  t h i s  e n t i r e  m a t te r  to  a  c l o s e .  T h is  l e t t e r  o u t l i n e s  b o th  th e  b a s i s  
f o r  t h a t  c o n c lu s io n  and  t h e  a c t i o n s  we  de em  n e c e s s a r y .

As you kn ow , th e  p r i n c i p a l  p e r s o n n e l  a u t h o r i t y  p ro v id e d  to  NSF i s  t i t l e  5 
o f  th e  U. S . Ce de  — th e  b a s i c  c c r r c t i t i v e  c i v i l  s e r v i c e  a u t h o r i t y  p r o v id e d  
f o r  m o s t go v ern m en t o r g a n i z a t i o n s .  I n  a d d i t i o n ,  h o w e v er,  NSF w as  g iv e n  a  
s p e c i a l  e x c e p te d  p e r s o n n e l  a u t h o r i t y ,  " .  . . . t o  em plo y, and  f i x  co mpe n
s a t i o n ,  w i th o u t  r e g a r d  to  t i t l e  5 o f  th e  U. S . C ode,  f o r  s u e ;’ t e c h n i c a l  
an d  p r o f e s s i o n a l  p e r s o n n e l  a s  t h e  D i r e c t o r  o f  NSF de em s n e c e s s a r y  to  
a c c o m p li s h  th e  m is s io n  o f  t h e  F o u n d a t io n ."  Th e N a t io n a l  S c ie n c e  B e a rd  i s  
r e s p o n s i b l e  f o r  e s t a b l i s h i n g  p o l i c y  g u id a n c e  f c r  th e  u s e  o f  t h i s  e x c e p te d  
a p p o in t in g  a u t h o r i t y .  O ur l o n g s t a n d in g  c o n t r o v e r s y  r e v o lv e s  a ro u n d  w h e th e r  
t h e  F o u n d a t io n 's  u s e  o f  i t s  e x c e p te d  a u t h o r i t y  i s  c o n s i s t e n t  w i th
o f  a p p l i c a b l e  la w . The  tw o k ey  i s s u e s  t h a t  h a v e  e v o lv e d  a r e  th e s e

-  W ha t was m ean t by  " t e c h n i c a l  and  p r o f e s s i o n a l "  w i t h i n  
th e  c o n te x t  o f  th e  N a t io n a l  S c ie n c e  F o u n d a ti o n  A c t o f  
1950 , a s  am ended , and

-  W it h in  th e  p a ra n » ? te r s  o f  w h a t was  m ean t by  th e s e  t e r m s ,  
h a s  NSF e s t a b l i s h e d  a n d  g ra d e d  e x c e p te d  p o s i t i o n s  i n  a  
m anner c o n s i s t e n t  w i th  t h e  i n t e n t  o f  th e  la w ?

th e  i n t e n t

T H E  M E R IT  S Y STE M — A G O O D  IN VE STM EN T IN G OO D G O V E R N M E N T

"h /  /
DEC 3
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Th e b a s ic  co nce rn  we ad d re ssed  in  ou r 197 3 r e p o r t  was th a t  NSF was u s in g  

i t s  excep te d  a u th o r i ty  in  a way th a t  was  n o t in te n d ed  by th e  NSF Ac t an d, 

f u r t h e r ,  t h a t  su ch  use  v io la te d  a p p l i c a b le  p ro v is io n s  of  t i t l e  5 p e r s o n n e l 

la w s . S p e c i f i c a l l y ,  NSF was fo un d to  be u s in g  i t s  ex cep te d  a u th o r i ty  to  

e s t a b l i s h  a d m in is t r a t iv e  and  su p p o rt  ty p e  p o s i t io n s  n o t co n te m p la te d  by 

th e  te rm s " te c h n ic a l  an d p r o f e s s io n a l"  as  us ed  in  th e  NSF A ct . In  a d d i . i u n ,  

NSF was fo un d to  have  gra ded  many su ch  p o s i t io n s  s i g n i f i c a n t l y  ab ov e th e  

g ra d e  le v e ls  t h a t  wo uld  be  a s s ig n e d  i f  th e s e  p o s i t io n s  wer e p ro p e r ly  e v a lu a te  

i n  acco rd an ce  w it h  CSC s ta n d a rd s  is s u e d  p u rsu a n t to  th e  c l a s s i f i c a t i o n  p ro 

v is io n s  o f t i t l e  5.  In  o th e r  w ord s,  NSF was  foun d to  be  u si n g  i t s  excep te d  

a u th o r i ty  in  a ma nn er  th a t  had th e  e f f e c t  o f v io l a t i n g  th e  i n t e n t  o f i t s  

own o rg a n ic  s t a t u t e  as  w e ll  as  c e r t a i n  p ro v is io n s  o f t i t l e  5 , U. S . Code.  

C le a r ly , th e  Com misson co uld  n o t co u n te n an ce  o r cond on e su ch  a c t io n ;  and 

o u r  e f f o r t s  s in c e  we is su e d  ou r r e p o r t  in  1973  ha ve  be en  dev o te d  to  

b r in g in g  ab o u t p ro p e r c o r r e c t iv e  a c t i o n .  I t  do es  no t o v e r s ta te  th e  case  

to  sa y t h a t  NSF ha s l a r g e ly  r e s i s t e d  th e s e  e f f o r t s ,  and t h e r e in  l i e s  th e  

b a s i s  f o r  th e  as  y e t u n re so lv ed  c o n tr o v e rs y .

You w ro te  to  me on O ct ober  15 , 1976 , fo ll o w in g  up on our O c to b er 12 m ee ti n g . 

The main  p o in t  o f yo ur  l e t t e r  was to  a s s e r t  on ce  a g a in  th a t  NS* s h i s t o r i c a l  

u se  o f i t s  excep te d  a u th o r i ty  f o r  th e  p o s i t io n s  c u r r e n t ly  a t  i s s u e  be tw ee n 

us  i s  n o t o n ly  p ro p er an d f u l ly  c o n s i s t e n t  w it h  l e g a l  i n t e n t ,  b u t a ls o  

r e f l e c t s  no b a s ic  change  in  NSF’ s u se  o f i t s  excep te d  a u th o r i ty  to  wh ich  

CSC h as n ev e r b e fo re  o b je c te d . S p e c i f i c a l l y ,  you in d ic a te d  t h a t  (1 ) th e 

wor ds  " te c h n ic a l  an d p r o fe s s io n a l"  ha ve  an o rd in a ry  mea ning  in  th e  la nguag e 

t h a t  ta k e s  in  " le g a l  and m a n a g e r ia l"  p r o fe s s io n a l s ,  (2 ) th e  l e g i s l a t i v e  

h i s to r y  p ro v id e s  guid an ce  th a t  th e  te rm s " te c h n ic a l  an d p r o f e s s io n a l"  a re  

in te n d e d  to  be  b ro ad er th an  " s c i e n t i f i c  and  e n g in e e r in g " , an d (3 ) th e re  

i s  a 25  y ea r o p e ra ti n g  h i s to r y  w hi ch  s u p p o rts  th e  use  o f th e  NSF excep te d  

a p p o in ti n g  a u th o r i ty  fo r  th e  em ploy men t o f p r o fe s s io n a l  s t a f f  o th e r  tn an  

s c i e n t i s t s  and e n g in e e rs .

As yo u know, ou r c a r e f u l  st u d y  o f t h i s  m a tt e r  ha s b ro ugh t us  to  a p o s i t io n  

t h a t  d i f f e r s  w it h  th e  vi ew  e x p re ss e d  ab ove.  You ag re ed  to  f u rn is h  a d d i t ic n .. !  

d ocum en ta ti on  to  su p p o rt  your p o s i t io n ,  as  a r e s u l t  of  our m ee ti ng  on 

O cto b er 12 . Wi th th e  c o o p e ra ti o n  o f  yo ur  s t a f f ,  we ha ve  re v ie w ed  th ose  

do cu m en ts  and a l l  o th e r s  we hav e be en  a b le  to  o b ta in  which  sh ed  l i g h t  on 

b o th  th e  l e g i s l a t i v e  i n t e n t  an d th e  way NSF ha s us ed  i t s  e x cep te d  a u th o r i ty  

th ro u g h o u t i t s  o p e ra t in g  h i s t o r y .  He re i s  wha t we fo und:

1.  .- T he N a ti o n a l S c ie n c e  Bo ard f i r s t  p r e s c r ib e d  p o l ic y  fo r

use  o f  th e  e x c e p te d  a p p o in ti n g  a u th o r i ty  by th e  D ire c to r  

a t  i t s  f i f t h  m ee ti n g  on  A p r il  5 , 19 51 . The p o li c y  p ro 

v id ed  fo r  s ix  f u l l - t i m e  re g u la r  p o s i t i o n s — na m el y,  th e  

De pu ty  D ir e c to r , th e  G en er al  C ounse l and  th e  hea ds o f th e  

fo u r d iv is io n s  s e t  f o r th  in  th e  A ct.  At su b seq u en t m ee ti ngs
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th e  B o a rd , fr om  ti m e  t o  t im e ,  h a s  m o d if ie d  an d e x p a n d e d  t h i s  
i n i t i a l  n a rr o w  c o n s t r u c t i o n  o f  i t s  e x c e p te d  a p p o in t i n g  a u t h o r i t y .  
T h ese  m o d i f i c a t i o n s  h a v e  r e s u l t e d  i n  a  g ra d u a l  i n c r e a s e  in  th e  
nu m be r o f  e x c e p te d  p o s i t i o n s  and  a p p o in tm e n ts ,  a  g ra d u a l  d e e p e n in g  
o f  th e  o r g a n i z a t i o n a l  l e v e l s  a t  w h ic h  th e  a u t h o r i t y  i s  u s e d , and  
a  g ra d u a l  e x p a n s io n  o f  th e  g ra d e  ra n g e  c o v e re d  b y  NSF e x ce D te d  
p o s i t i o n s .

Th e B o a r d 's  19 62  m o d i f i c a t i o n  wa s q u i t e  s i g n i f i c a n t ;  - i t  
s u p e r s e d e d  a l l  p r e v io u s  p r e s c r i b e d  p o l i c y  g u id a n c e  a n d , 
f o r  th e  f i r s t  t im e ,  fo c u s e d  on  c o m p e n sa ti o n  f o r  e x c e p te d  
p o s i t i o n s .  The  new  p o l i c y  a d o p te d  by  th e  B oar d  a t  t h a t  
ti m e  p ro v id e d  t h a t  p a y  f o r  e x c e p te d  e m p lo y e e s , " s h o u ld  
b e  s e t  a t  s a l a r i e s  c o m p a ra b le  w i th  th o s e  th e  in c u m b e n ts  
c o u ld  e x p e c t t o  r e c e i v e  fr om  p r o g r e s s i v e  p u b l i c  an d 
p r i v a t e  e m p lo y e r s ."  In  t h i s  a c t i o n  th e  B oar d  d e c id e d  
to  u s e  i t s  e x c e p te d  a u t h o r i t y  f o r  a  p u rp o s e  n o t  in te n d e d  
by  th e  NSF A c t:  t o  s i g n i f i c a n t l y  b ro a d e n  tn e  c l a s s e s  
f o r  w hic h  th e  F o u n d a t io n 's  e x c e p te d  a u t h o r i t y  c o u ld  be  
u sed  an d th e r e b y  t o  a t t e m p t  t o  m a in ta in  s a l a r y  com para 
b i l i t y  w it h  th e  p r i v a t e  s e c t o r .  T h is  m o d i f i c a t i o n  s e r v e d  
to  open  th e  d o o r  f o r  s u b s t a n t i a l l y  in c r e a s e d  u se  o f  th e  
a u t h o r i t y  f o r  a d m i n i s t r a t i v e  and  s u p p o r t  ty p e  p o s i t i o n s .
F o r th e  f i r s t  t im e ,  u s e  o f  t h e  e x c e p te d  a u t h o r i t y  f o r  
p o s i t i o n s  e q u i v a l e n t  t o  G S-1 5 and  b e lo w  wa s a u t h o r i z e d .
P r e v io u s ly  th e  e x c e p te d  a u t h o r i t y  had  b e en  u se d  o n ly  f o r  
f u l l  ti m e  r e g u l a r  p o s i t i o n s  a t  g ra d e  l e v e l s  e q u i v a l e n t  
to  s tp e r g r a d e s  (g r a d e s  GS- 16  to  1 8 ) .

W ha t t h e  C om m is si on  fo u n d  i n  19 72  was  t h a t ,  a l th o u g h  
th e  e x c e p te d  a u t h o r i t y  a p p a r e n t ly  h a d  b e e n  u sed  a p p ro p 
r i a t e l y  f o r  e m p lo y in g  h ig h ly  q u a l i f i e d  s c i e n t i s t s  and  
e n g in e e r s ,  i t  h a d  a l s o  b e e n  u s e d  im p r o p e r ly  w it h  r e s p e c t  t o  
a d m i n i s t r a t i v e  an d  s u p p o r t  p o s i t i o n s  and  e m p lo y e e s , to  
a c c o n p l is h  t h r e e  k in d s  o f  p u rp o s e s  c l e a r l y  r .o t in te n d e d  
by  th e  NSF A c t,  a s  am ended : (a ) to  p r o v id e  s a l a r y  
i n c r e a s e s  e q u i v a l e n t  t o  s u p e r g r a d e  l e v e l s  to  p e r s o n n e l  
who  w ere  a l r e a d y  e m p lo y e d  .by  th e  NSF, by  "p ro m o ti n g "  th em  
fr om  c o m p e t i t iv e  c i v i l  s e r v i c e  to  h ig h e r  g ra d e  NSF e x c e p te d  
p o s i t i o n s ;  (b ) to  a p p o i n t  to  NSF e x c e p te d  p o s i t i o n s  i n d i v i 
d u a ls  who had  b e e n  r a t e d  i n e l i g i b l e  by  th e  CSC b e c a u s e  th e y  
w ere  n o t  q u a l i f i e d  f o r  a p p o in tm e n t to  c o m p a ra b le  c o m p e t i t iv e  
c i v i l  s e r v i c e  p o s i t i o n s ;  and  (c ) t o  a p p o in t  to  NSF e x c e p te d  
p o s i t i o n s  i n d i v i d u a l s  wh o w e re  n o t  w i t h i n  re a c h  and  t h e r e 
f o r e  n o t  e l i g i b l e  f o r  a p p o in tm e n t to  c o m p a ra b le  c o m p e t i t iv e  
c i v i l  s e r v i c e  p o s i t i o n s .
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We concl uded  th a t  su ch  a c ti o n s  c o n s t i tu te d  m is use  o f NS F's  ex cep te d  
a u th o r i ty .  In  th e  c ir c u m s ta n c e s , th e  Co mmiss ion had no a l t e r n a t i v e  bu t 

to  ad d re ss  t h i s  m a t te r  in  th e  s t r o n g e s t  p o s s ib le  te rm s.  What was e s s e n 
t i a l l y  a t  s ta k e  was  v io l a t i o n  by NSF o f th e  govern m en t' s p e rso n n e l la w s 

s e t  f o r th  in  t i t l e  5 , u . 5 . Co de . A c c o rd in g ly , our March 137 3 r e p o r t  
re q u ir e d  NSF to  re v ie w  a l l  ex cep te d  p o s i t i o r s  w it h in  60 d ay s , c o n v e r t to  

th e  c o m p e ti ti v e  s e rv ic e  a l l  b u t th o se  t h a t  a re  te c h n ic a l  an d p r o fe s s io n a l ' 
m is s io n  pro gra m  o r ie n te d ,  an d te rm in a te  th e  appo in tm en ts  o f  th e  in cu m ben ts  
o f  su ch  p o s i t io n s  u n le s s  th ey  w er e e l i g i b l e  f o r  r e in s ta te m e n t  o r  cou ld  be  

re ach ed  on an  a p p ro p r ia te  Co mm iss ion  r e g i s t e r .

F o ll o w in g  d e l iv e r y  o f  th e  C om m is si on' s r e p o r t  to  your p r e d e c e s s o r ,
Dr . S te v e r , t h i s  m a tt e r  was th e  s u b je c t  o f  a num ber  o f s t a f f - l e v e l  d i s 
c u s s io n s , and s e v e ra l  l e t t e r s  w er e ex changed . B a s ic a l ly , NSF to ok i s s u e  
bo th  w it h  th e  su b s ta n c e  o f CS C' s c o n c e rn s  an d w it h  our a u th o r i ty  to  r a i s e  

th e  is s u e  an d r e q u i r e  c o r r e c t iv e  a c t i o n .  When e f f o r t s  to  a c h ie v e  th e  

c o r r e c t iv e  a c t io n s  r e q u ir e d  i n  ou r r e p o r t  f a i l e d ,  th e  Co mm iss ion  was 
o b li g e d  to  ta k e  fo rm al  a c t io n .  On May 8 , 1974  th e Com m is sion er s d e c id e d , 

on th e  b a s is  o f  a f u l l  re vie w  an d a n a ly s i s  o f  th e  s u b s ta n t iv e  and l e g a l  

i s s u e s  in v o lv e d , th a t  34 NSF e x c e p te d  p o s i t i o n s  mus t be  b ro u g h t in to  th e  

c o m p e ti ti v e  s e r v ic e .  A cco rd in g ly , i n  a c co rd an ce  w it h  r e s p o n s i b i l i t i e s  
d e le g a te d  by th e  P re s id e n t , an d u n d er th e  s t a tu to r y  p ro v is io n s  o f  th e  
C iv i l  S e rv ic e  A ct  now c o d if ie d  in to  t i t l e  5 , U. S.  Co de , th e  Co mmiss ion 

d i r e c te d  t h a t  su ch  a c t io n  be  ta k e n . We so  in fo rm ed  your p re d e c e s s o r ,
D r.  S te v e r , by l e t t e r  d a te d  May 9 , 1974 , an d we o f fe r e d  th e  a s s i s t a n c e  

o f  o u r s t a f f  to  he lp  work o u t th e  d e t a i l s  an d ov erco me w h ate ver d i f f i 

c u l t i e s  m ig ht be en co u n te re d .

Subse quen t to  t h i s  a c t io n  by th e  Com m ission , Dr . S te v e r  an d I met  and 
ag re ed  th a t  o u r s t a f f s  w ould ' c o o p e ra te  i n  d r a f t in g  a new p o li c y  s ta te m e n t 
r e l a t i v e  to  th e  use  o f  NS F's  e x c e p te d  a p p o in ti n g  a u th o r i ty ,  to  r e p la c e  
th e  gu id ance  is s u e d  by th e  Boa rd  in  19 62 . T h is  was done,  w it h  much 
e a rn e s t  wo rk  by both  s id e s , and th e  r e s u l t a n t  p o li c y  s ta te m e n t was ap pro ve 
by  th e  N a ti o n a l S cie nce  Bo ard on  O cto b er 18 , 19 74 . T ha t do cu men t re p re se n  
wha t th e  D ir e c to r  o f  NSF, th e  N a ti o n a l S c ie n ce  B oard .a nd  th e  C iv i l  S e rv ic e  

Comm iss ion  ag re ed  was a r e s p o n s ib le ,  p ro p e r , and  l e g a i  i n t e r p r e t a t i o n  to uh  

o f  s e c t io n  14 (a ) o f  th e  NSF Act  an d o f  th e  i n t e n t  o f  t i t l e  5 in  i t s  r e i a t i ' 

s h ip  t h e r e to .  We know o f  n o th in g  t h a t  ha s o c c u rre d  s in c e  th a t  tim e to  
w arr a n t a ch an ge  e i t h e r  in  o u r  th en -a g re e d -u p o n  i n t e r p r e t a t i o n  of  law  o r 

i n  NS F's  p o li c y  in  t h i s  m a tt e r .

As a co nse quen ce  o f  th e  r e v is e d  p o l i c y ,  NSF so on t h e r e a f t e r  to ok  a c t io n  

to  co n v e rt  to  th e  co m p e ti ti v e  s e r v i c e  th e  in cum bents  o f s e v e ra l  o f  th e  

34 p o s i t io n s  in  q u e s t io n . L a te r , on Feb ru ar y  28 , 1975 th e  F o u n d a ti o n  
t r a n s m it te d  to  th e  CSC m a te r ia l  r e l a t i n g  to  18 p o s i t io n s  NSF p ro pose d  fo r  

su p e rg ra d e s . T h is  l e t t e r  a l s o  i d e n t i f i e d  fo u r  p o s i t io n s  NSF d e s i r e d  to  

r e t a i n  in  th e  ex cep te d  s e r v i c e .  In  a d d i t io n , th e  l e t t e r  e x p re ss e d  th e
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F o u n d a ti o n ’s w is h to  r e t a i n  i t s  a t to r n e y s  under i t s  ex c e p te d  a u th o r i ty .
In  re sp o n se , we a d v is ed  NSF o f  (1 ) ou r t e n t a t i v e  c l a s s i f i c a t i o n  d e c is io n s  
on th e  p o s i t io n s  p ro pose d  fo r  su p e rg ra d e , (2 ) ou r view  th a t  th e  fo ur 
p o s i t io n s  prop .os ed fo r  r e t e n t i o n  in  th e  ex cep te d  s e rv ic e  d id  n o t mee t th e  
ag re ed -u pon  c r i t e r i a  in  NSF’ s r e v is e d  p o l ic y , and (3 ) our vi ew  th a t  
a t to rn e y s  sh ou ld  be  a p p o in te d  und er  th e  r e g u la r  S ch ed ule  A a p p o in ti n g  
a u th o r i ty  p ro v id ed  by CSC fo r  gov er nm en t-w id e us e .

U n d ers ta n d a b ly , NSF s t a f f  e x p re sse d  bo th  co nce rn  and d is a g re em en t w it h  
c e r t a i n  a s p e c ts  o f CS C's re sp o n s e . Our s t a f f  ex p re ssed  to  yours  ou r 
w il l in g n e s s  to  re c e iv e  f u r th e r  c l a r i f y in g  in fo rm a ti o n  on  any p o in ts  of  
d is a g re em en t,  and to  wo rk  c o o p e ra t iv e ly  to  r e s o lv e  any  i s s u e s .  The re  
wa s no  re sp o n se . M ea nw hi le , NSF re o rg a n iz e d  th e  O f f ic e  o f  th e  A s s is ta n t  
D ir e c to r  f o r  A d m in is tr a ti o n , whe re  a num ber  o f th e  ex cep te d  p o s i t io n s
we q u es ti o n e d  e x is te d . E f f o r t s  were made to  s tr e n g th e n  c e r t a in  o f th e s e  *
p o s i t i o n s ,  w h il e  o th e r s  w er e e li m in a te d . L earn in g  o f  t h i s  e f f o r t ,  ou r 
s t a f f  to ok th e  i n i t i a t i v e  on ce  ag a in  to  work w it h  yours  in  a f u r th e r  
a t te m p t to  r e so lv e  t h i s  lo n g s ta n d in g  is s u e . As a r e s u l t ,  on  March 24 ,
1976  your  s t a f f  fo rw ar ded  fo r  CSC re vie w  and ad v ic e  o f f i c i a l  d e s c r ip t io n s
o f  e ig h t  key  p o s i t io n s  p ro pose d  f o r  c l a s s i f i c a t i o n  in  su p e rg ra d e  (G3-1 6 •
th ro ugh  GS-18) l e v e l s .  Our s t a f f  re vie w ed  th e s e  do cu men ts  c a r e f u l ly ,
d e sk  a u d it e d  the m by in te rv ie w in g  th e  in cu m be nts  an d s u p e rv is o rs  o f th e s e
p o s i t i o n s ,  an d th o ro u g h ly  s tu d ie d  a l l  r e le v a n t  s u p p o r ti n g  in fo rm a ti o n
made a v a i la b le  by your s t a f f .  From t h i s  c a r e f u l  c l a s s i f i c a t i o n  a n a ly s is
an d upo n s t a f f  re v ie w , i t  was t e n t a t i v e ly  co ncl uded  th a t  on ly  one o f  th e
e ig h t  p o s i t io n s  in  q u e s t io n  w arr a n te d  a su p e rg ra d e ; th e  re m ain der ra ng ed
fr om  GS-13 to  GS -15, bas ed  on our e v a lu a t io n  u s in g  gov er nm en t-w id e
c l a s s i f i c a t i o n  s ta n d a rd s  is s u e d  p u rsu a n t to  t i t l e  5 , U. S.  Code.

CSC s t a f f  fo rm all y  co nv ey ed  th e  r e s u l t s  o f t h i s  c l a s s i f i c a t i o n  re vi ew  
to  your s t a f f  on  Aug us t 13 , 19 76 . Tha t t r a n s m i t t a l  b o th  i n v i t e d  o f f i c i a l  
re sp o n se  and  o f fe re d  th e  c o o p e ra ti o n  o f CSC s t a f f  in  f u r t h e r  e f f o r t s  to  
b r in g  t h i s  m a tt e r  to  a p ro p e r  c o n c lu s io n  in  th e  b e s t i n t e r e s t s  o f a l l  
co n cern ed . U n ti l yo ur  c a l l  an d our m ee ti ng  o f  O ct ober  12 , ho w ev er , th e re  
was  no re sp o n se .

I f  I  hav e b e la b o re d  th e 'f o r e g o in g  re vie w  of our r e s p e c t iv e  a g e n c ie s ' 
in t e r a c t i o n s  on t h i s  m a t te r , fo rg iv e  me. I  f e l t  i t  was n e c e s s a ry , 
how ev er , to  pu t t h i s  e n t i r e  i s s u e  in  a p ro p e r p e r s p e c ti v e  sh ow ing th e  
lo n g  an d e a rn e s t e f f o r t s  t h a t  ha ve  be en  made to  work ou r way th ro ugh a 
d i f f i c u l t  an d co mplex  m a t te r . Tha t b r in g s  us  to  th e  p r e s e n t  ti m e , wh at 
th e  Com mis sion  has done  a s  a r e s u l t  o f ou r m ee ti ng  on O cto b er 12 , and  
wha t th e  Co mmissio ne rs  ha ve  f i n a l l y  d ec id ed  in  t h i s  m a t te r .

F i r s t , th i s  i s  wh at we hav e do ne  s in c e  O ct ober  12 :
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1 . We ha ve  re vie w ed  c a r e f u l ly  th e  in fo rm a ti o n  and th e  do cu men ts  

t h a t  we re  su b m it te d  in  c o n n e c ti o n  w it h  ou r O ct ober  12 m ee ti n g , in c lu d in g  

th e  s o - c a l le d  " M it c h e ll  R ep o rt "  yo u p ro v id e d  and yo ur  l e t t e r  o f O cto b er 

15  s e t t i n g  f o r th  th e  f a c ts  t h a t  NSF b e l i e v e s  d em o n s tr a te s  a c o n s i s t e n t  

u se  o f  i t s  ex cep te d  a u th o r i ty  th ro u g h o u t i t s  h i s to r y .

2 . We hav e re vie w ed  o u r Marc h 1973 e v a lu a ti o n  r e p o r t ,  s t a f f  p a p e rs , 

memoranda o f  law  fro m our G en e ra l C o u n se l,  and th e  co rr e sp o n d en ce  and 

ex ch an ges o f  in fo rm a ti o n  t h a t  ha ve  ta k e n  p la c e  be tw ee n our two a g e n c ie s  

o v e r th e  p a s t  3 y e a r s .

3 . We ha ve  o b ta in e d  an d a n a ly z e d  a d d i t io n a l  in fo rm a ti o n  re q u e s te d  

from  an d p ro v id ed  by  yo ur  s t a f f z  (a ) e x c e rp ts  fro m th e  m in u te s o f  NSF 

Bo ard m eeti ngs r e l a t i n g  to  th e  p o l i c i e s  t h a t  ha ve  be en  adop te d  re g a rd in g  

th e  D i r e c t o r 's  use  o f h is  a u t h o r i ty ;  (b ) re c o rd s  o f  a l l  p e rso n n e l a p p o in t

m en t a c t io n s  ta k en  under  t h i s  a u th o r i ty  fro m 1960 to  1974  to  d e te rm in e  

wh en , w here , an d how th e  a u th o r i ty  ha s bee n use d ; an d (c ) p e r t i n e n t  

e x c e rp ts  from  s e v e ra l  Ho use A p p ro p r ia ti o n  Sub co m m it te e h e a r in g s — th o se  

c i t e d  in  your O ct ober  15 l e t t e r  an d a l l  o th e r s  s in c e  19 52 .

4 . We ha ve  c o n ta c te d  a p p r o p r ia te  o v e r s ig h t  co m m it te e s t a f f s  on 

th e  H i l l  f o r  in fo rm a ti o n  an d c l a r i f i c a t i o n  o f  is s u e s  r e l a t i n g  to  th e  

m a t te r  a t  ha nd .

W hi le  t h i s  e f f o r t  ha s r e q u ire d  a g r e a t  d e a l o f tim e an d expense  on th e  

p a r t  o f  th e  s t a f f s  o f  bo th  o f ou r a g e n c ie s , and  i s  th e  p r in c ip a l  re a so n  

fo r  o u r be in g  unab le  to  mee t th e  30 day  t a r g e t  we we re  a im in g  a t  fo r  

f i n a l  r e s o lu t io n  o f t h i s  m a t te r , we f e l t  i t  was n e c e ssa ry  to  ha ve  th e  

r e le v e n t  f a c t s  an d l e g a l  i s s u e s  f u l ly  and  co m p le te ly  p re s e n te d  to  th e  

Co mm iss ion  b e fo re  we re v ie w ed  th e  May 8,  197 4 d e c is io n s  we made in  th i s  

m a t te r .

Sec ond , h e re  i s  wh at we hav e co nclu ded  as  to  th e  m a tt e rs  a t  i s s u e ,  and why

1 . NSF 's b a s ic  p e r s o n n e l a u t h o r i t i e s  a re  in  t i t l e  5 — th e  b a s ic  

c o m p e ti ti v e  c i v i l  s e rv ic e  a u th o r i ty  fo r  mo st a g e n c ie s . -T he  s p e c ia l  

e x cep te d  a u th o r i ty  g iv en  to  NSF by th e  NSF Ac t o f  19 50 , as am en de d,  to  

a p p o in t " t e c h n ic a l  an d p r o f e s s io n a l"  p e rso n n e l was in te n d e d  to  be  us ed  

as  an  e x c e p ti o n , when th e  norm al  t i t l e  5 p e rso n n e l a u t h o r i t i e s  a re  no t 

a p p ro p r ia te  o r  s u f f i c i e n t .

2 . The law  d id  n o t in te n d  th a t  NSF sh o u ld  use  i t s  ex cep te d  a u th o r i ty  

f o r  a d m in is t r a t iv e  and su p p o r t p o s i t io n s .  A lthoug h th e  l e g i s l a t i v e  

h i s to r y  o f th e  NSF A ct  i t s e l f  i s  s i l e n t  on  t h i s  s u b j e c t ,  i t  ha s be en  

r e f e r r e d  to  in  a p p r o p r ia t io n  h e a r in g s . In  th e  1952 Ho use A p p ro p ri a ti o n  

Su bc om m it te e h e a r in g s  whe n th e  Sub co m m itt ee  Cha irm an , Mr.  A lb e r t Thomas,
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q u e s ti o n e d  th e  p r o p r ie ty  o f u s in g  th e  a u th o r i ty  f o r  th e  G enera l Cou ns el  
p o s i t i o n  he  s a id :  "T he  i n t e n t i o n  o f  th e  law  was f o r  s c i e n t i s t s . "  A ga in , 
d u r in g  h e a r in g s  in  19 61 , Mr. Thomas e x p re sse d  h is  co nce rn  on  t h i s  m a t te r , 
an d w ar ned : . u se  your a u th o r i ty  w is e ly , and do n o t b r in g  th e
ro o f  down on your  h e a d s ."  The te rm s " te c h n ic a l  an d p r o fe s s io n a l"  in  
s e c t i o n  14(a ) o f th e  Ac t r e f e r r e d  p r im a r i ly  to  t e c h n ic a l  an d p r o fe s s io n a l  
p o s i t i o n s  in  e n g in e e ri n g  and re c o g n iz e d  s c ie n c e s  th a t  a re  a p a r t  o f  th e  
d i r e c t  l i n e  prog rams of th e  F o u n d a ti o n , as  e s ta b l is h e d  by th e  o r ig in a l  
A ct  an d su bse quen t am en dm en ts , an d do n o t in c lu d e  th e  ty p e s  o f  ad m in is 
t r a t i v e  and su p p o rt  p o s i t io n s  f o r  which  th e  a u th o r i ty  ha s bee n use d in  
more r e c e n t  y e a rs .

3 . NSF has  a ls o  use d  i t s  s t a tu t o r y  ex cep te d  a p p o in ti n g  a u th o r i ty  
to  v i o l a t e  t i t l e  5,  U .S . Code  an d to  su b v e rt  m e r it  p r in c ip le s  by : (a ) 
a p p o in ti n g  in d iv id u a ls  who w er e n o t q u a l i f i e d  o r  e l i g i b l e  fo r  p ro p e r 
ap p o in tm en t to  co m pa ra bl e c o m p e ti ti v e  c i v i l  s e rv ic e  p o s i t i o n s ,  and (b ) 
p ro v id in g  s a la ry  in c r e a s e s  to  c u r r e n t  NSF p e rso n n e l by "p ro m o ti n g " 
them  fro m co m p e ti ti v e  c i v i l  s e r v ic e  p o s i t io n s  to  excep te d  p o s i t io n s .

4 . The  p o li c y  th a t  was d ev e lo p ed  by NSF an d CSC s t a f f ,  ap pro ved  by 
th e  N a ti o n a l Scie nce  Boa rd  a t  i t s  167 th  m eeti ng  on  O ct ober  17 -1 8 , 19 74 , 
an d p u b li c iz e d  in  NSF S ta f f  Memorandum 0/ D  74-4 9 , d a te d  O ct ober  22 , 19 74 , 
i s  a p ro p e r  and  le g a l  i n t e r p r e t a t i o n  o f  S e c ti o n  14 (a ) of  th e  NSF Ac t o f 
19 50 , as  amend ed.  Tha t p o l ic y  s e t  f o r th  c r i t e r i a  f o r  th e  u se  o f NSF’ s 
e x c e p te d  a u th o r i ty  th a t  a s s u re  co m pli ance  b o th  w it h  th e  NSF Act  and w it h  
t i t l e  5 p e rs o n n e l re q u ir e m e n ts  a n d , a t  th e  same ti m e , e n a b le  th e  D ir e c to r  
o f  NSF to  o b ta in  th e  t e c h n ic a l  an d p r o f e s s io n a l  p e rso n n e l n e c e s sa ry  to  
c a r ry  o u t th e  r e s p o n s i b i l i t i e s  o f  th e  F o u n d a ti o n . As ap pro ved  by th e  
Boa rd  in  O ct ober  1974 , th e  p o l ic y  an d c r i t e r i a  were as  fo ll o w s :

"1. A pp oi nt m en ts  to  p o s i t i o n s  in  th e  NSF w i l l  n o rm all y  be  
made in  acco rd an ce  w it h  th e  p ro v is io n s  o f  t i t l e  5 , U .S .
Code,  and  a p p l ic a b le  CSC la w s an d r e g u la t io n s  ex cep t as  

- p ro v id ed  in  (2 ) bel ow .

2 . The ex cep te d  A u th o r it y  to  a p p o in t t e c h n ic a l  an d p ro fe s s io n a l  
p e rs o n n e l n e c e s sa ry  f o r  th e  r li s c h a rg e  o f th e  F o u n d a ti o n 's  
r e s p o n s i b i l i t i e s  w i l l  be us ed  o n ly  in  th e  fo ll o w in g  c ir c u m sta n c e s .

(a ) App oi nt m en ts  o f  p e r s o n n e l to  to p  ma nageme nt p o s i t io n s .
The se  p o s i t io n s  in c lu d e  A s s i s t a n t  D i r e c to r s , Dep uty 
A s s is ta n t  D i r e c to r s ,  an d p e rs o n s  h o ld in g  e q u iv a le n t  

. «. x p o s i t io n s . A ll  su ch  ap p o in tm en ts  s h a l l  be  s u b je c t
• to  th e  a p p ro v a l o f  th e  D ir e c to r .
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(b ) A pp oi nt m en ts  to  p o s i t i o n s  w hi ch  c le a r ly  r e q u i r e  

s p e c ia l i z e d  a b i l i t i e s  b a se d  on s c i e n t i f i c  o r 
e n g in e e r in g  t r a in in g  a n d /o r  e x p e r ie n c e . A ll  su ch  

appo in tm en ts  mus t be  ap pro ved  by th e  D ire c to r  o r  

th e  De puty D ir e c to r .

(c )  A pp oi nt m en ts  o f  p r o f e s s io n a l  s t a f f  to  th e  
N a ti o n a l S c ie n ce  Boa rd  ( l im i te d  by law  to  a 

" to ta l  o f  f i v e ) .

(d ) App oi nt m en ts  in  s p e c i a l  c ir cu m sta n ces  w it h  
co n cu rr en ce  o f  th e  CSC.

The p o li c y  p ro v id e s  fo r  u s in g  th e  e x c e p te d  a u th o r i ty  fo r  f i l l i n g  p o s i t io n s  

w hi ch  c le a r ly  r e q u i re  s p e c ia l iz e d  s c i e n t i f i c  o r  e n g in e e r in g  t r a i n in g  a n d /o r  

e x p e r ie n c e  an d in  f i l l i n g  c e r t a in  to p  l e v e l  e x e c u ti v e  p o s i t io n s .  T h is  was 

do ne  to  a s s u r e  s t a b i l i t y  an d c o n s is te n c y  in  th e  te rm s an d c o n d i t io n s  of  

em plo ym en t among th e  ver y to p  l e v e l s  o f  manag ement  in  th e  F o u n d a ti o n . Ina 

p o li c y  a l s o  re c o g n iz e s  wh at th e  C onra is si on  ha s co n te nded  a l l  a lo n g : th a t  

a d m in is t r a t iv e  and su p p o rt  p o s i t i o n s  be low th e se  le v e ls  an d A tt o rn ey  

p o s i t io n s  a r e  a p p ro p r ia te ly  f i l l e d  an d co m pe ns at ed  th ro ugh  th e  F o u n d a ti o n 's  

b a s ic  a p p o in ti n g  a u th o r i ty  fo un d i n  t i t l e  5,  U .S . Cod e.

A c c o rd in g ly , th e  C om nis si oner s an d I  hav e d e c id e d , on  th e  b a s i s  o f  a f u l l  

re v ie w  an d a n a ly s is  o f  th e  i s s u e s  in v o lv e d , th a t  th e  fo ll o w in g  a c t io n s  

mus t be ta k en  fo rt h w it h  by NSF to  b r in g  t h i s  e n t i r e  m a tt e r  to  a p ro p e r  

and  le g a l  c o n c lu s io n :

1 . I f  NSF d e s i r e s  to  su bm it  an y f u r t h e r 'c l a r i f y i n g  in fo rm a ti o n

on th e  8 ke y p o s i t io n s  i n  re sp o n s e  to  ou r c l a s s i f i c a t i o n  a d v is o r ie s  d a te d  

Aug us t 13 , 1976 ( th e  8 p o s i t i o n s  a r e  l i s t e d  in  A ttac hm en t 1 ) , su ch  i n f o r 

m at io n  mus t be  su b m it te d  no l a t e r  th an  15 da ys  fro m yo ur  r e c e ip t  o f  th i s  

l e t t e r .  We s h a l l  ta k e  an y in fo rm a ti o n  su b m it te d  i n to  acc o u n t an d is s u e  

c e r t i f i c a t e s  f o r  th o se  p o s i t i o n s  a t  GS-15  an d be lo w and reco mmend to  th e 

Co mm iss ion th a t  fo rm al  c l a s s i f i c a t i o n  a c t io n  be ta k en -o n  th e  p o s i t io n s  

t h a t  a r e  de te rm in ed  up on  s t a f f  re v ie w  to  w a rra n t su p e rg ra d e s .

2 . C urr en t and  p ro p e r ly  c e r t i f i e d  p o s i t io n  d e s c r ip t io n s  and c l a s s i 

f i c a t i o n  e v a lu a ti o n  s ta te m e n ts  m us t be  su b m it te d  w it h in  15 da ys  f o r  th e  11 

p o s i t io n s  l i s t e d  in  A tt ach m en t 2 . The  Co mm iss ion w i l l  i s s u e  c e r t i f i c a t e s  

f o r  th e  p ro p e r  c l a s s i f i c a t i o n  o f  th e s e  p o s i t i o n s  as  so on  as  p o s s ib le  

t h e r e a f t e r .  I f  NSF w is h es to  su bm it  any com ments on  th e s e  p o s i t i o n s ,  in  

re sp o n se  to  th e  c l a s s i f i c a t i o n  a d v is o r ie s  we fu rn is h e d  to  yo u on  Aug us t 20 , 

19 75 , we w i l l  c o n s id e r  them  f u l l y .
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x 3 . C u rr en t and  p ro p e r ly  c l a s s i f i e d  p o s i t io n  d e s c r ip t io n s  an d 
c l a s s i f i c a t i o n  e v a lu a ti o n  s ta te m e n ts  m us t be su b m it te d  w ith in  15 da ys  fro m 
y our r e c e ip t  o f  t h i s  l e t t e r  f o r  th e  4 p o s i t io n s  l i s t e d  in  A tt ac hm en t 3.
The se  fo u r  p o s i t io n s  we re  among th e  34 p o s i t io n s  b ro u g h t in to  th e  co m p e ti ti v e  
s e rv ic e  by  fo rm al  Com ni ss ion a c t i o n  on May 8,  19 74 , bu t NSF has  n o t y e t  - 
su b m it te d  th e  in fo rm a ti o n  r e q u ire d  f o r  a p ro p e r  CSC re vie w  o f th e s e  p o s i t io n s . 
The Co mm iss ion  s t a f f  w i l l  a u d i t  th e  p o s i t i o n s ,  as  n e c e s s a ry , and w i l l  a d v is e  
NSF as  to  t h e i r  p ro p er c l a s s i f i c a t i o n .  I f  n e c e s s a ry , th e  Co mm iss ion  w i l l  
a ls o  i s s u e  c e r t i f i c a t e s  f o r  th e  p ro p e r  c l a s s i f i c a t i o n  o f th e s e  p o s i t i o n s ,  
in  due c o u rs e .

4 . The 5 A tt o rn ey  p o s i t i o n s  l i s t e d  in  A tt ac hm en t 4 m us t be co n v ert ed  
fro m th e  NSF excep te d  a u th o r i ty  to  S ch ed ule  A, th e  e x cep te d  a u th o r i ty  us ed  
fo r  a p p o in ti n g  in d iv id u a ls  to  a t to r n e y  p o s i t io n s  th ro u g h o u t th e  e x e c u ti v e  
bra nch  o f  gover nm en t.  B e fo re  su ch  c o n v e rs io n  ta k e s  p la c e  ho w ev er , p ro p e r 
c l a s s i f i c a t i o n  o f th ese  p o s i t i o n s  m us t be  v e r i f i e d .  A cco rd in g ly , c u r re n t 
and p ro p e r ly  c e r t i f i e d  p o s i t io n  d e s c r ip t io n s  and c l a s s i f i c a t i o n  e v a lu a ti o n  
s ta te m e n ts  m us t be  su b m it te d  w ith in  15 da ys  fro m your r e c e ip t  o f  th i s  
l e t t e r .  The  Comm ission  w i l l  a u d i t ,  as  n e c e s s a ry , and w i l l  a d v is e  NSF as  to  
th e  p ro p e r  c l a s s i f i c a t i o n  o f  th e s e  p o s i t i o n s .  T h e re a f te r , as  n e c e s s a ry , 
w i l l  i s s u e  c e r t i f i c a t e s  f o r  th e  p ro p e r  c l a s s i f i c a t i o n  o f  th e s e  p o s i t i o n s .

Fo r th e  re c o rd , i t  sh ou ld  be  n o te d  t h a t ,  a lt h o u g h  th e  f i f t e e n  day  tim e 
p e r io d s  a ll ow ed  fo r  c a r ry in g  o u t  th e  fo re g o in g  a c t io n  may seem u n re a so n a b le , 
fr om  th e  in fo rm a ti o n  a v a i la b le  to  o u r  s t a f f  t h i s  a p p ea rs  n o t to  be th e 
c a s e . We unders ta nd , th a t  mos t o f  th e  s t a f f  w or k r e q u ir e d  fo r  com ple ti on  
o f  th e  ab ov e a c t io n s  ha s a l r e a d y  bee n  co m ple te d  o r  i s  q u i t e  ad van ce d . 
T h e re fo re , m ee ti ng  th ese  d e a d li n e s  sh ou ld  n o t p u t an  u n re a so n a b le  bu rd en  
on your ag en cy . I f  su ch  i s  n<?t th e  c a s e , ho w ev er , w it h  an y p a r t i c u l a r  
a c t io n  c a l l e d  fo r  ab ov e,  th e  C om nis si on  w i l l  g ra n t a re a so n a b le  e x te n s io n  
upon  a ti m e ly  sh ow ing by NSF t h a t  c ir c u m sta n c e s  w a rra n t i t .

S in ce  th e  f i r s t  tim e t h i s  i s s u e  was ta k en  up by th e  Co mm iss ion we 
ha ve  bee n conce rn ed  ab out th e  p o s s ib l e  ad v ers e  im pac t on  in d iv id u a ls  
o f  th e  c o r r e c t iv e  a c t io n  th a t  w ou ld  be re q u ire d , as  w e ll  as  abo u t th e 
im pa ct  on  NSF as  a w ho le . The f a c t ,  th a t  NSF has im p ro p e rl y  use d  i t s  
ex cep te d  a u th o r i ty  and  th a t  p o s i t i v e  a c t io n  mus t be  ta ken  to  b r in g  th e  
ag en cy  ba ck  in to  le g a l  com pli an ce  i s ,  o f  c o u rs e , a pa ra m ou nt  c o n s id e ra t io n . 
From th e  o u t s e t ,  ho wev er , we hav e bee n m in dfu l o f  th e  nee d to  do e v e ry th in g  
re a so n a b ly  p o s s ib le  to  p re v e n t a d v e rse  im p ac t.  I t  was fo r  t h i s  re a so n  
th e  Com missio ne rs  and  I  a c te d  as we d id , on May 8 , 19 74 , to  b r in g  th e  
34 im p ro p e rl y  ex cep te d  p o s i t io n s  i n t o  th e  c o m p e ti ti v e  s e rv ic e  in  su ch  
a way th a t  any a f fe c te d  em pl oye es  wo uld be  e n t i t l e d  to  s a la ry  r e te n t io n  
i n d e f i n i t e l y .  The same p ro v is io n  has  now been  made fo r  any  o th e r  in d iv id u a l  
who se p o s i t io n s  a re  to  be  do wng rade d and b ro u g h t in to  th e  c o m p e ti ti v e  
s e rv ic e  as  a r e s u l t  o f  th e  f u r t h e r  c o r r e c t iv e  a c t io n s  r e q u ire d  by th i s
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l e t t e r .  E l ig ib le  em pl oy ee s may be  recommende d fo r  co n v e rs io n  to  c a r e e r  

o r  c a r e e r - c o n d i t io n a l  em ploy men t under  s e c t io n  31 5. 70 1 o f ou r r e g u la t io n s . 

Any re co m m en da tion  f o r  c o n v e rs io n  m us t be su b m it te d  to  th e  Co mmiss ion no 

l a t e r  th a n  90 da ys  fro m th e  d a te  o f t h i s  l e t t e r ,  ho w ev er ; f o r  su ch  b e n e f i t :  

to  o b ta in .  We re c o g n iz e  th e  "p s y c h o lo g ic a l"  im pac t th a t  th e s e  do wng ra din;  

a c t io n s  may ha ve  on  a f f e c te d  in d iv id u a l s ,  b u t th e r e  i s  l i t t l e  we o r  you  

ca n do to  en han ce  p e o p le ’ s f e e l in g s  ab ou t hav in g  t h e i r  p o s i t i o n s  p ro p e rl y  

c l a s s i f i e d  a t  a lo w er  g ra d e . N o n e th e le s s , i t  sh o u ld  be  re c o g n iz e d  th a t  

we hav e d e a l t  as  e f f e c t i v e ly  a s th e  law  a ll o w s w it h  th e  ec on om ic  i s s u e  

o f  sa ved  p ay ; no  on e a f f e c te d  by  th e s e  c o r r e c t iv e  a c t io n s  w i l l  lo s e  

ev en  one d o l l a r  o f  c u r re n t  s a l a r y .

T his  Con m is sion  s h a re s  f u l ly  th e  co nce rn  o f  NSF managem ent t h a t  th e  

F oundati on  c o n ti n u e  e f f e c t i v e l y ,  an d t h a t  c o r r e c t in g  im p ro p e r p e rso n n e l 

p r a c t i c e s  be done  in  a way t h a t  p e rm it s  th e  o rg a n iz a t io n  to  fu n c ti o n  

as  w e ll  a s  p o s s ib le  i n  c a r r y in g  o u t i t s  m an da te d pro gra m s.  We ha ve  held  

t h a t  co nce rn  in  view  fr om  th e  o u t s e t  an d in  a l l  o f  ou r e f f o r t s  to  d a te ; 

an d we w i l l  c o n ti n u e  to  work w it h  your s t a f f  to w ar d th a t  en d as  we 

b r in g  t h i s  m a tt e r  to  i t s  p ro p e r  c o n c lu s io n .

I  have  p ro v id e d  a copy  o f  t h i s  l e t t e r  to  S e n a to r  Ken nedy an d R e p re s e n ta ti v  

T ea gue,  in  vi ew  o f  t h e i r  e x p re sse d  i n t e r e s t  in  th e se  m a t te r s .

By D ire c t io n  o f  th e  C onm is si on .

ic e re ly  y o u rs ,

R obert  E. Hamptonv 
Ch ai rm an

'■> V
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A ttac hm en t 1

" V

1 .  D ir e c to r , D iv is io n  o f  G ra n ts  and C o n tr a c ts
2 . De puty D ir e c to r , D iv is io n  o f  G ra n ts  a n d .C o n tr a c ts
3 . P la n s an d P o li c y  O f f i c e r ,  D iv is io n  o f  G ra n ts

an d C o n tr a c ts
4 . D ir e c to r , D iv is io n  o f  P e rs o n n e l an d Manag ement
5 . De pu ty  D ir e c to r , D iv is io n  o f  P e rs o n n e l an d

Man agemen t
6 . S p e c ia l A s s is ta n t
7 . D ir e c to r , D iv is io n  o f  In fo rm a ti o n  Sy stem s
8 . D ir e c to r , D iv is io n  o f  F in a n c ia l  and A d m in is tr a ti v e

Man agem ent

NOTE: Name deleted in accordance with  the Privacy Ac t of  1974.
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A tt a ch m en t 2

1.
2 .
3 .
4 .
5.
6 .
7 .
8 .
9 .

10.
11.

fE:

S p e c ia l  A s s is ta n t
S p e c ia l A s s is ta n t
A s s is ta n t  G enera l C ounse l
Bud ge t O f f ic e r
Pr og ra m  O f f ic e r
A u d it  O f f ic e r
D ir e c to r ,  P ro g ra m in g  O f f ic e
Hea d,  P la n n in g  an d P o li c y  O f f ic e  
C o n g re ssi o n a l L ia is o n  O f f ic e  
A sso c ia te  D ir e c to r  f o r  P u b li c  Pr og rams 
Co ntnu ni ty  A f fa ir s  Bra nc h C h ie f

Name deleted in Accordance wi th the Privacy Act of 1974.
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A tt achm ent 3

1 . Pr og ra m  A naly st
2 . S p e c ia l A s s is ta n t
3 . D ir e c to r ,  H ea lt h  S e rv ic e s
4 . H ead , E v a lu a t io n  S t a f f

NOTE: Name deleted in accordance w ith  the Privacy Ac t of  1974.
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Attachment 4

1. Attorney
2. Attorney
3. Attorney
4.  Attorney
5.  Attorney

NOTE: Name de leted  in accordance with  the Privacy Act  o f 1974.
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OF FICE OF THE 
DIRECT OR

NATIONAL SCIENCE FOUNDATION
W A S H IN G T O N . O .C . 2 0 5 5 0

14 SH

Honorable Robert E.. Hampton
Chairman 'if
U.S. C iv il  Service Commission
Washington, D.C. 20415

Dear Mr. Hampton:

Your le t te r  o f December 30 came as a gre at disappointment. I had 
core  away from our personal conve rsation in  October convinced th at a 
bas is had at long la s t been estab lished fo r reasonable dia logue and 
accommodation. Instead,  I fear  we are on the br ink o f an un for tun ate  
co nfronta tio n,  one we have long and d il ig e n tl y  s tr iv en to  avoid . This 
dispute has had a destructive  impact on NSF s ta ff  morale,  and has im
peded the in tro du ct ion o f important NSF management changes, which are 
reeded fo r the e ff e c ti ve  op erat ion o f the Agency. We can, o f course, 
s t i l l  draw back from th is  b rink . With th at in mind, I should li k e  to 
respond to your le t te r  as c a re fu lly  and tho rou gh ly as I can.

The Commission's March 1973 personnel management evalua tion re port  that  
f i r s t  raised the basic  issue  also id e n ti fi e d , as I assume such repo rts  
ge ne ra lly  do, ce rta in  fa u lt s  in  our  Agency's personnel ad m in is trat ion 
pra ct ices . A ll  o f these,  in clud ing a few re fe rred  to  in  you r le t te r ,  
have long since been co rre cted  in  the ordina ry  course. My understanding 
had been th at even where disagreements in i t ia l ly  appeared, the  Commission 
and the Foundation have reached clo sure on every po in t bu t the one new 
in  issue—the meaning o f NSF's st atu te  on the ex tent  o f the NSF D irect or's 
excepted appointment au th o ri ty .

I hope th at we can be c le ar on the issue th a t remains to  be res olved.
In p a rt ic u la r,  your  le t te r  asserts  th at NSF "v io la te d" T it le  5 personnel 
laws, th at NSF's excepted a u th o ri ty  had been "used improp er ly"  wi th  
respect to  ad m in is trativ e suppor t po si tio ns  and employees, th a t NSF's 
ac tio ns  co ns tituted  "misuse" o f NSF's excepted au th o ri ty , and so on. 
Assuming the in te rp re ta tion  o f the NSF Act th at your le t te r  espouses, 
these  asse rtion s are understandable. However, they  are conclusions th at  
fo llo w  from you r in te rp re ta ti o n  o f the Ac t, w ith  which the  Foundation does 
not concur.
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I tr u s t you w il l advise me immedia tely i f  my understanding is  in corr ect.  
Otherwise,  I be lieve  we can agree th at whether the Founda tion 's use o f it s  
excepted au th o ri ty  has been proper and lega l depends on whether the 
Foundation is  co rrect in  the in te rp re ta ti on  o f the NSF Act i t  has been 
fo llo w ing and ac tin g upon in  good fa it h  fo r  over  tw enty -f ive years . My 
concern, in  short , is  th at both agencies agree and understand th at the 
issu e now between us is  one of lega l in te rp re ta tion  on which decent men 
can dis agree , i f  not  w ith  equal cogency, nonetheless with  eq ua lly  honest 
In te nt io n to obey and uphold the law.

Your le t te r  conta ins  some as se rtion s concern ing what was "c le a rl y  intended " 
by the cru cia l language in  our Act th a t au tho rizes the D irect or to employ 
such "tec hn ical  and professio na l personnel"  as he deems necessary fo r  the  
discharge o f the  re sp o n s ib il it ie s  o f the Foundation "w ith ou t regard to " the 
personnel laws and c la s s if ic a ti o n  laws. Your le t te r  concedes, however, th at 
no suppor t fo r those as se rtion s o f in te n t can be found in  the "s il e n t"  le g is 
la ti v e  h is to ry . I t  de rives  such l i t t l e  suppor t as is  of fe red fo r these  
as se rtion s from an iso la te d comment by Representa tive A lb ert  Thomas th a t 
is  taken qui te  ou t o f co nte xt . Though not  inv olved in  the  fo rm ulat ion 
o f the  NSF Act othe r than as a member o f the fu ll  House, Mr. Thomas was fo r 
many years Chairman o f our  ap pr op ria tio ns  subcommittee. He was kep t con
ti n u a ll y  abreast  o f the  Foundation's  use o f the au th o ri ty  because o f his  
concern to  keep i t  and NSF's s ta f f  budget w ith in  proper bounds, and he 
addressed him self to i t  in  hea ring s on several occasions.  He always con
cluded th at the use o f the a u th o ri ty  was w ith in  proper bounds. On the very  
occasion in  question when be checked the pro prie ty  of the General Counsel 's 
appointment under it s  excepted au th o ri ty , obvio us ly to  his s a ti s fa c ti o n ,*  
he s p e c if ic a ll y  endorsed NSF's use of  the au th o ri ty , saying: "He are 
no t fa ll in g  out w ith  you on anyth ing  you have done in  th at rega rd . You 
have good men, and you are going to  have to pay them to hold  them."

Subsequently, in  our 1975 au th oriz atio n he ar ing,  subcommittee Chairman . 
John Davis elaborated :

"To ca rry  ou t it s  miss ion,  the Foundat ion needs not on ly 
to p fl ig h t sc ie n ti s ts  and educators but e ff e c ti ve  managers and 
othe r adm in is trativ e profes sio na ls who can in it ia te  it s  unique 
programs, manage them, and keep them responsive  to our changing 
na tiona l req uirem en ts.  The Congress recognized th is  need by 
includ ing broad excepted au th ori ty  fo r the employment o f such 
in d iv id uals  in  the  enab ling le g is la ti o n ."

Nowhere in the h is to ry  o f our ap prop ria tio n or  auth oriza tion hearings 
is  the re language to  supp or t your  in te rp re ta tion  th a t Section 14(a)  of 
the NSF Act "re fe rred p ri m a ri ly  to  tech nica l and profes sio na l po si tio ns  
1n eng inee ring  and recogn ized  sciences th at are a part  o f the  d ir ec t lin e  
programs o f the Fo unda tion."  Moreover, Senator Kennedy and Represen tative 
Teague, our cu rrent auth oriza tion committee Chairmen, expressed to  you

*My understanding is  th a t even now the Commission i t s e l f  accepts the 
excepted pr ofes sio na l appoin tment o f our  General Counsel
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in  le tt e rs  o f September 17 and September 20 th at your in te rp re ta tion  is  
erroneous and that  the  Nation al Science Board's 1976 re so lu tio n "approp
r ia te ly  re fl e c ts  the meaning o f the  st atu te  and the underly ing  Congressional 
in te n t. "  This re so lu tion , no t mentioned in  you r le t te r ,  is  the  cu rre nt  
po lic y under which I am op erat ing and allo ws fo r excepted appointments 
to  po si tio ns  re quir in g "s pe cial ized  s c ie n ti fi c , engineering, le q a l,  or 
managerial tr a in in g  and/o r exp erie nce .

In any event, strong  le g is la ti v e  h is to ry  indeed would be requ ired to support 
a co ns tru ct ion o f the p la in  words "te ch nica l and pro fess ion al personnel" so 
unnatural and as co nt ra ry  to twen ty-plu s years  o f pr ac tic e as th a t 
which your le t te r  espouses. I t  s tra in s the language past an obvious 
brea king  poin t,  fo r example, to  as se rt th at lawyers are not  pr ofes sion als,  
or  th a t experts  in such complex fi e ld s  as gran t and co nt ra ct  admin is
tr a ti o n  or  fin ancia l management are not  profes sion als.

Moreover,  the gossamer d is ti n c ti o n  proposed to  be drawn between "th e 
very top leve ls  o f management", conceded by your s ta f f  to be pro fess ion al 
adm in is trato rs , and "a dm in is trative  and support  posi tio ns"  at  the next 
le ve ls , asserted not to  be, ignore s what i t  means to be a pr ofes sion al .
I t  is  advanced education or  tr a in in g  in sp ec ialized  s k il ls  th at mark 
a pr ofes sion al , not or ga niza tio na l le ve l.  To be sure,  profes sio na ls are 
no rmally concentra ted a t hig he r le ve ls  o f management. But no princi p le d 
approach can ju s t if y  conceding the  obvious pro fes sio na l status  o f NSF's 
Ass is ta nt  D ire ctor  fo r  Adm in is tratio n, an expert in  accounting and 
financ ia l management, whi le  denying the pro fes sio na l sta tus o f it s  
D irect or  o f Financia l and Adm in is trat ive Management, an expe rt in  
pre ci se ly  the same fi e ld s .

NSF's use o f it s  excepted au th o ri ty  to  appoint  leg al and manageria l
profes sio na ls goes back to the e a rl ie s t days o f it s  ex istence.

Among the f i r s t  si x excepted appointments under the NSF Act were the 
Foundatio n's f i r s t  lawyer and it s  f i r s t  professio na l adm in is trato r.  The 
C iv il  Service Commission, which had un successfu lly  opposed the excepted 
appointmen t auth ori ty  in  Conqress, not on ly acquiesced in  NSF's adm inis 
tr a ti o n  o f the au th ori ty  fo r more than two decades, but actu a lly  assis ted  
in  the  development o f the system in  the early 1960's. With subsequent 
growth in  NSF's proqram re sp o n s ib il it ie s  and budget, it s  s ta ff  n a tu ra lly  grew. 
Excepted appointments o f tech nica l and professio na l s ta f f  grew co rrespondingly . 
We see no thing unusual in  the consequent na tura l and pred ic table increase  
in  the absolute.numbers  o f excepted appointments re fe rred to in  you r le t te r .  
C la ssif ie d appointments grew as w e ll , and the balance between c la s s if ie d - 
se rv ice  and excepted appoin tments  has remained rou gh ly constan t over the years.

By the same token, as the s ta ff  s tructu re  o f NSF deepened with  increa sin g 
si ze , the or ga niza tio na l leve ls  a t which technic al and pro fess iona l per
sonnel served and were hired under the  excepted au th ori ty  deepened 
co rre spondin gly . So did the or ga niza tio na l leve ls  at  which non professional 
c la ss if ie d  employees served. Again , th at seems pred ic table and natu ra l.
And again , in  any even t, i t  seems to  us p la in  th at a person 's pro fess iona l
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standing does not depend on his  or ga niza tio na l le ve l.  For th at mat te r, the 
Commission concedes, so fa r as I am aware, the sta tus  as "s c ie n ti fi c  pro
fess iona ls  o f many NSF employees at  low er leve ls  than most of those whose 
sta tus is  now a t issue.

Fu rth er , I would li k e  to comment on our  di ffe renc es  over  appro pr iate le ve ls  
o f pay. Our sta tu te  s p e c if ic a ll y  and de lib era te ly  perm its NSF's D irect or 
to f ix  the compensation of technica l and profe ss ional s ta ff  "w ith ou t regard  
to " the  C la ss if ic a tion  Act and the General Schedule. NSF, however, 
con tinues to  recognize and take se riously  the Commission's ex pe rti se  and 
formal ro le  in  c la ss if ic a ti o n  and se tt in g  pay.

We have ca re fu lly  compared our GS-equiva lent grades fo r c r it ic a l po si tio ns  
with  grades fo r the most cl ose ly  analogous po sit ions  in  agencies and 
bureaus w ith  roughly s im ila r missions and find them very much in  li n e . The 
grades the  Commission has proposed fo r the same posi tions, by contrast , 
are lower than those in  the othe r agencies in  almost every case and 
would put NSF at a serious co mpe tit ive  disadvantage.

As I promised at  our meeting, I was prepared to  once again  examine a ll  
the cases at  issue and to take a conserv ative approach, re so lv ing borde r
li n e  s ituations downward in  an e f fo r t  to  agree with  the recommendations 
o f your s ta f f .  Although no t requ ire d to do so, the Foundation has long 
made i t  a pr ac tic e to  use C iv il  Service  Commission c la s s if ic a ti o n  standards 
as gu idel ines  fo r se tt in g  the pay le ve ls  o f it s  excepted employees. For 
most posit io ns, th is  approach y ie ld s  a sa tis fa cto ry  grade pa tte rn  and 
s im p li fi e s  ad min is trat ion o f the pay system. The Foundation 's spe cia l 
au th o ri ty , however, enables i t  to  take other pert in ent fa ctors  in to  
account in  se tt in q pay, not  recoanized by CSC stan dards.  For example, 
in  the  case o f in d iv id ua ls  employed by NSF fo r one or two yea r appointments 
wh ile  on leave o f absence from un iv ers it ie s  (known as "ro ta to rs " ) , the 
Foundat ion ad jus ts the pay le ve l and pay step  to  achieve a "no loss-n o gain" 
sa la ry  leve l when compared w ith  the person's  sa la ry  at  the un iv e rs ity .

By the  same token,  in  the case o f the top management po si tio ns  of 
th is  agency, the Foundation uses the CSC standards as guid elin es , but 
takes  in to  account fa cto rs  which are unique to  science agencies in  general 
and to NSF in  p a rt ic u la r.  The CSC standards ge ne ra lly  do not exceed the GS-15 
leve l in  th e ir  desc rip tio n o f c la ss if ic a ti o n  fa ctors  and re qu ire  considerable  
judgmental extrapola tion, in  any case. Too, they are w ri tt en  in  broad terms 
ge ne ra lly  based on or ga niza tio na l pa tte rns in  large agencies in  ord er to 
cover as many posi tio ns as poss ible in  the Federal se rv ice.  For th is  reason, 
the  CSC standards are no t as e ff ec tive  as gu idel ines  fo r  the  top profe ssional 
management po si tio ns  in  NSF as other standards may be fo r th e ir  occupational 
ca tego rie s.  Our excepted au th ori ty  enables the Foundat ion to examine the 
unique factor s and give  them appro pr iate weigh t in  the c la s s if ic a ti o n  
process.

87-76 9 0  - 77 -  10
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By exc lu si ve ly  apply ing  the CSC standards in  c la ss ify in g  these posit io ns, 
the CSC posi tio n c la s s if ie rs  have no t given the necessary co ns iderat ion to 
the scope and si gn ifi ca nc e to the nation 's  we lfa re o f the Nat iona l 
Science Foundation. It s  ro le  as an important independent agency is  
ignored and i t  is  compared to bureaus or other subd ivis ion s of othe r 
agencies. Too much str ess is  la id  on the number of  employees in the agency. 
On the  one hand, th is  stress  shows a fa il u re  to appre cia te the fa c t th at 
the Foundat ion accomplishes it s  mission by coopera tive arrangements w ith  
thousands o f academic and othe r in s ti tu ti o n s  throughout the coun try  
and in  the  in te rn atio nal arena. On the othe r hand, i t  pen alizes us fo r 
our st ress  on economical personnel u t il iz a t io n  and our'emphas is on 
increasin g s ta ff  p ro ductiv ity  through  the in troduct ion o f modern technology  
in to  our operat ions .

I have had my s ta f f  ca rry ou t a reex amina tion  o f the po si tio ns  under 
disp ute.  As evidence o f my de sir e to  reso lve  th is  iss ue , I am proposing 
the fo llo w in g se ries o f ac tio ns :

A. F ir s t,  the re are seven posi tio ns th at I have determined may 
prop er ly  be placed in  the grades proposed by your  s ta f f .  In my view, 
a number o f these po si tio ns  represen t bo rder lin e cases where the 
de termina tion could easily  be one grade higher.  This is  es pecially  
true  sin ce  a ll  o f the incumbents are sup erb ly qua lif ie d  fo r the grades 
th a t NSF has assigned to them, and had they not  su ffe red the misfor tune  
of employment here,  would no doubt be at  these or higher grades in  othe r
science agencies.

Pos ition

Current NSF 
C la ss if ic a 

tion CSC View

NEW NSF 
Class i
fi ca ti o nIncumbent

1. D irecto r,  D iv is io n of 
Grants A Contracts

EE-I EE-I EE-I

2. D irecto r,  Programming 
O ff ice

EE-II EE-I EE-I

3. Head, Planning & Po licy 
O ff ice

EE-I EE-I EE-I

4. Assoc. D irect or fo r 
Publi c Programs

EE-I EE-I EE-I

5. Deputy D irec to r,  DGC EE-I GS-15 EP/GS-15
6. Plans & Polic y O ff ic e r,  

DGC
EE-I GS-14 EC-14/

GS-14
7. Au di t O ff ic e r EE-I GS-15 EP/GS-15

B. Second, there are fi v e  posi tio ns th at I agree may be placed in 1 ower
grades, though not so low as proposed by your s ta ff . Our own ca re fu l ’review

NOTE: Name deleted in accordance w ith  the Privacy Act  o f 1974.
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o f the se  p o s it io n s - - in  the  con te xt o f th e new ali qn men t o f p o s it io ns  wh ich  

w i l l  re s u lt  from the  sequence o f ac tio ns  se t in  mo tion he re— in d ic a te s  th a t 

the se  new le ve ls  are appro pria te .

Incumbent P os it io n

Cur re nt  NSF
C la s s if ic a -

New NSF 
C la ss i
f ic a t io ntions CSC View

8. Sp ec ial  A s s is ta n t,  DPM EE-I GS-13 EC-14/
GS-14

9. Deputy D iv . D ir e c to r,  
DPM

EE-I GS-14 EP/GS-15

10. Sp ec ial  A s s is ta n t,  0/D EE-I I GS-13 EP/GS-15

11. C h ie f,  Co ng res sio na l 
L ia is on  O ff ic e

EE-I GS-14 EP/GS-15

12. Program Review O ff ic e r EE-I GS-13 EP/GS-15

C. There  is  one p o s it io n  th a t CSC has sa id should be an EE-I , bu t

wh ich  NSF re ce n tl y  re c la s s if ie d  to  E E -I I.  The incumbent  is c u r re n tl y  on

d e ta il  to  the O ff ic e  o f Science and Technology.P ol ic y  to  a s s is t in  
e s ta b li s h in g  i t  and is  be ing  co ns idered  fo r  a permanent assignm ent th e re .

Incumbent P o s it io n

O rig in a l
NSF C la ss i
fi c a t io n CSC View

Cur re nt  N 
C la ss i
f ic a ti o n

13. Spe cial  A sst,  to  the EE-I EE-I EE-I I
D ir e c to r

D. Next  are po s it io ns  wh ich  have no t p re v io us ly  been disc us se d.  The 

incumben ts o f aste risked p o s it io n s  c u rre n tl y  ho ld grades which ar e one grade 

hig her tha n those which are shown. The down grading  o f the se as te ri sked 

p o s it io n s  w i l l  be in  consonance w it h  the new grade pa ttern s w it h in  the 
O ff ic e  o f Government and P ub lic  Proqrams and the  O ff ic e  o f P lann ing and 

Resources Management, wh ich  w i l l  emerge when the actions o u tl in e d  here 

are take n.

Incumbent P osit io n NSF C la s s if ic a ti o n

*1 4. Community A ff a ir s  Branch EP/GS-15
C hie f

15. Proqram Ana lyst EP
16. Spe cial  A ss is ta n t EC-14

*1 7. Head, Eva luat ion S ta ff EE- I

E. NSF s tr o n g ly  di sa gre es w ith  the CSC view on f iv e  key ma nageria l

p o s it io n s  above GS-15. These f iv e  pos it io ns p la y a pr im ar y ro le  in  the 

NSF top management s tr u c tu re , and the qrades proposed by CSC do not ad equa tely 

r e f le c t  th e ir  re s p o n s ib il it ie s  and importance to  th e agency. The proposed

NOTE: Name dele ted in accordance wi th  the Privacy Act  o f 1974.
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grades are  unreasonable in  comparison with  s im ila r po si tio ns  in  othe r science 
agencies. As poin ted ou t on pages 4 and 5, CSC standards do no t provide adequate 
gu idel ines  fo r these posit io ns, and I have used NSF excepted au th o ri ty  to accom
modate unique job fa ctors  and cross-agency co mpa rabi lity.  Implementation  of the 
recommended downqradinas o f the  small cadre o f top manaaement in  my s ta f f  o ff ic es 
and the  Ad minist ra tio n D irect or ate  is  simply unreasonable, and would se rio us ly  
im pa ir my a b il it y  to ca rry  out our  miss ion e ff e c ti ve ly .

NSF Class i-
I,ncumbent Po si tio n fi ca ti o n CSC View

18. D irec to r,  Div. o f Per- EE-I GS-15
sonnel & Management

*19. D irecto r,  Div. o f In - EE-I GS-15
na tio n Systems

20. D irec to r,  Div . o f Fin - EE-I GS-15
an cia l & Ad minist ra tiv e
Management

21. Ass is ta nt General Counsel EE-I GS-15
*22 . Budget O ff ic e r EE-I GS-13

The two ,askerisked vacancies, are being f il le d in  an "Act ing"
ca pa ci ty  by

F. Last are s ix  professio na l posi tio ns below the supergrade leve l which
NSF proposes to  re ta in under cu rrent appointments.

NSF C la ss if ic a ti i
23. D irecto r,  Health Services EP
24. At torney EP
25. At torney EP
26. At torney EP
27. At torney EP
28. At torney EP

I p a rt ic u la r ly  regr et  1that  we have been unable before th is po in t to  enter
in to  serious two-sided ne go tia tio ns  loo kin g toward rea l accommodations
o f our d iff ere nce s.  NSF neither arrogate s to i t s e l f  nor concedes to  the 
Commission any ri g h t to  make u n ila te ra l determ ina tions on proper in te r 
pre ta tion  o f the law. Such au th o ri ty  as the Commission has to de fin e it s  
own ju r is d ic ti o n —the scope o f the  comp et itiv e se rv ice  and the coverage 
o f the  c la ss if ic a ti o n  laws- -der ives  from pr ec isel y those prov isi on s o f 
T it le  5 th a t the NSF D irect or  is  au tho rized to dis reg ard in  employing 
tech nica l and pro fes sio na l personnel he deems necessary fo r the  discha rge 
o f the  re sp o n s ib il it ie s  of the Foundation.

Surely the scope o f the  problem is  now so narrowed th at a fi n a l jo in t  
rev iew  by our c la ss if ic a ti o n  s ta ff s  should be able to  achieve agreement

NOTE: Name deleted in accordance with  the Privacy Ac t o f 1974.



on the few rema ining cases. Had we done th is  e a rl ie r , I be lieve  th at the 
scope o f the misunders tanding might have been sharp ly reduced and th at the 
s itua tion  might not  have de te rio ra ted to the po in t i t  has. Our NSF Con
gre ssional ov ersigh t committees have dire cted  us to make every e ff o r t to 
seek a reasonable so lu tion. For our p a rt , we are eager to go th at ex tra  
mile  to s e tt le  the remaining c la s s if ic a ti o n  question s.

In any case, to  avoid  de lay ing  any lon ger the re c la ss if ic a ti o n  ac tions  with  
which we agree, I have di rected  my s ta f f  to begin implementation imm ediate ly. 
We w il l also  move ahead with  those cases which we propose to  downgrade less 
than the Commission has te n ta ti ve ly  concluded. Because you r le t te r  arr ived 
a t the onset o f a ho liday  weekend, we have had less time than we would li k e  
to complete the work. Never the less, we enclose the mater ia l you requested 
on a ll  po si tio ns  except 2, 7 and 23 through 28 above. The remaining mate ria l 
w il l be submitted short ly .

I deeply re gre t the in a b il it y  o f our  two agencies to being th is  ma tte r to 
a reasonable conc lus ion . While  the  st a tu to ry  auth ori ty  in te rp re ta tion  
seems ir re conc ila b le , I hope the Commission w il l work with  us to seek a 
co nst ru ct ive re so lu tio n o f the othe r questions which remain . I should 
li k e  to thank you aqain fo r your personal c o rd ia li ty  and, in  li g h t  o f 
you r impending departu re,  to wish you a ll  the best fo r the fu tu re .

Sinc erely,

Richard C. Atkinson 
Ac ting Dire ctor

Enclosure
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Senator Chafee. Th ank you. And thank  you, Mr. Chairman. 
Senator K ennedy. The subcommittee will stand in recess until 9 :30 

on Thursday morning.
[Whereupon, at 12:20 p.m., the  subcommittee was recessed to 9 :30 

a.m. on Thursday, March 3, 1977.]



NATIONAL SCIENCE FOUNDATION AUTHORIZATION LEGISLATION, 1977
TH UR SD AY , MA RC H 3, 197 7

U.S. S enate ,
S ub co mmitte e on  H ea lt h  an d S c ie n t if ic  R esea rc h

of t h e  C om m it te e  on  H u m a n  R esou rc es ,
Washing ton,  D.G.

The subcom mit tee met , pu rsua nt  to notice, at  9 :43 a.m. , in room 
4232, Di rksen Sen ate  Office Bu ild ing,  Se na tor Edw ar d M. Kenne dy 
(ch air man  o f  the  sub com mit tee) pre sid ing .

P re se n t: Se nator s Kennedy and  Schweiker .
Se na tor K ennedy. We  wil l come to order.
To day we are  ho ldi ng  ou r second day  of  he ar ings  on the  Na tional 

Science Fo un da tio n budget reques t fo r fiscal year  1978.
On Tuesd ay,  we heard  fro m officials of  the NS F.  To day Ave wi ll h ea r 

from witnesses from the  acad emic, indu str ia l and  publi c sectors on 
th ei r reco mm end atio ns w ith  r egard to th e p endin g bu dget.

Also  with us la te r t hi s morning  wil l be H r. Al ex an de r R ich  o f M IT , 
who is a member of  t he  Na tio na l Science Bo ard  an d who wil l convey 
to  the Board  the  com men ts o f the  witnesses th is  morning.

On Tuesday a numb er of  issues  of  pa rt ic ul ar  concern  arose  which 
we wou ld like to discus s tod ay  with ou r outside  Avitnesses. Th ey 
in clud e:

Th e imp ortanc e of  incr eased fu nd ing fo r bas ic rese arch and fo r 
the  purchase of  scien tific  in str um en tatio n and eq uipment.

Th e need fo r more op po rtu ni tie s fo r young research ers  to ob tain 
res ear ch gr an ts  and  felloAvships.

The need to prov ide  op po rtu ni tie s fo r mi norit ies , women and the  
hand ica pp ed  in science.

Th e need fo r inn ovative  science edu cat ion  prog rams to impro ve the  
qu al ity  of  precollege sc ience e ducation.

Th e need to increase the  pa rti cipa tio n of 2- and 4-y ear  colleges in 
N SF pro gra ms .

Op po rtu ni tie s which  may exi st to  increase the  pa rti cipa tio n of  
indu str y in NSF -fun de d basic  researc h prog rams and the costs  and 
benefits of  indu str ia l invo lvem ent  in fede ra lly  funded  basic research.

The  need to prov ide citizen  grou ps  wi th  di rect  fu nd ing so they  
can  prepare high  qu al ity  scien tific and  tec hn ica l studie s—stud ies  
which can meet st rin ge nt  tes ts of  scientific  ob jec tiv ity  and merit 
and which are prese nte d in a fo rm at  rea di ly  un de rst an dable by th e 
gen era l public.

I expect th at  ou r Avitnesses to da y will  be able to  g ive  u s some good 
sug ges tions on Iioav avc can addre ss these problem s. We will  welcome

(145)
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their recommendations on how our subcommittee can help the NSF 
provide assistance that  will be responsive.

I also want to take a moment this morning to express my personal 
concern over the action taken yesterday by the House Subcommittee 
on Science, Research and Technology in its markup of the NS F author
ization. That  subcommittee yesterday cut the NSF  budget request for 
basic and applied research by $43 million.

In other action, the subcommittee voted to cut off all funding  for 
the Science for Citizens Program and to cut funding for continuing 
education from $1.2 million to $600,000.

The bill will be voted on bv the full House Committee on Science 
and Technology next Wednesday. I would urge all of you—who sup
port a continuing Federal commitment to scientific research, and who 
believe that  citizen participation is the key to building wide public 
support for that  research—to make every effort to make your views 
known to the House Science and Technology Committee during  the 
next few days.

Our first panel this morning consists of represenatives of the  aca
demic community. Many of the groups they represent, particularly  
the American Association of State Colleges and Universities, played 
a very important role in the effort to insure that  the NSF remained 
under the jurisdiction of our committee—a committee which has a 
long record of commitment to education and the needs of the academic 
community.

The panel th is morning consists of Wesley W. Posvar, chancellor. 
Universi ty of Pittsburg h, Pittsburgh. Pa. ; T. R. Williams, professor 
of chemistry, College of Wooster. Wooster, Ohio; Lillie K. Singleton, 
institute associate. Institute  of Higher Education Research and Serv
ices, University of Alabama ; and William Jackson, professor of chem
istry. Howard University, Washington. D.C.

Before we ask Dr. Posvar  to begin, I will ask Senator  Schweiker 
for any opening comments.

Senator Sciiweiker. Thank you. Mr. Chairman.
I would just like to present to the committee one of mv constituents 

who was just mentioned a moment ago, the chancellor of the Unive r
sity of Pittsburgh, Dr. Posvar.

This  is the 10th year Dr . Posvar has been chancellor of the Univer
sity of Pittsburgh. He has five earned academic degrees; one from 
West Point; two from Oxford where he was a Rhodes Scholar;  and 
two from Harvard  Univers ity; a MPA and a Ph. D. in political 
science. Dr. Posvar is a trustee  of the Carnegie Endowment for In 
ternat ional Peace, and the Rand Corp. li e is a member of the Council 
on Foreign Relations and the International Inst itute for Strategic 
Studies. He is also a past president of the Pennsylvania Association 
of Colleges and Universities.

I think he has a very unique background academically and. no 
doubt, that  is whv the Univers ity of Pittsburgh has risen to new 
heights under his  leadership.

I have known him for a number of years and admire and respect 
his leadership.

I am delighted to have Dr. Posvar here with us today.
Senator Kennedy. Proceed.
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STATEMENT OF WESLEY W. POSVAR, CHANCELLOR, UNIVER SITY
OF PITTSBURGH, PITTSBURGH, PA., ON BEHALF OF THE  ASSO
CIATION OF AMERICAN UNIVERSITIES, AMERICAN COUNCIL
ON EDUCATION, AND NATIONAL ASSOCIATION OF STATE UN I
VER SITIES AND LAND GRANT COLLEGES; ACCOMPANIED BY
T. R. WILLIAMS, PROFESSOR OF CHEMISTRY, COLLEGE OF
WOOSTER, WOOSTER, OHIO, ON BEHALF OF GREAT LAKES COL
LEGES ASSOCIATION, ASSOCIATED COLLEGES OF THE MIDWEST,
AMERICAN ASSOCIATION OF STATE COLLEGES AND UNIVE RSI
TIES, AND NATIONAL ASSOCIATION OF INDEPEND ENT COLLEGES
AND UNIVE RSITIES: LIL LIE K. SINGLETON, INSTITUTE  ASSOCI
ATE, INST ITUTE OF HIGHE R EDUCATION RESEARCH AND SERV
ICES, U NIVERSITY OF ALABAMA, ON BEHALF OF THE  AMERICAN
ASSOCIATION OF JUNIOR COLLEGES; AND WIL LIAM JACKSON,
PROFESSOR OF CHEMISTRY, HOWARD UNIVER SITY, WASHING 
TON, D.C., ON BEHALF OF THE  NATIONAL ORGANIZATION FOR
THE PROFESSIONAL ADVANCEMENT OF BLACK CHEMISTS AND
CHEMICAL ENGIN EERS, A PANEL

D r.  P osvak. Gen tle men , T ha ve  an aweso me  co ns tit ue nc y.  I  am 
sp ea kin g in beh al f of th e  As so ciat ion of  Am er ican  U ni ve rs iti es , th e 
N at io na l As socia tio n of  S ta te  U ni ve rs iti es  an d L an d G ra n t Co lleges , 
an d th e Amer ican  Co un cil  on Edu ca tio n.

W hil e I wil l en un ciat e br oa d pr in ci pl es  an d idea s th a t I  am  su re  
re pr es en t th e vie ws  of mo st of  the me mb ers , ob viou sly one  pe rson  
ca nn ot  spea k fo r al l th e o th er  in di vi du al s wh o ar e me mb ers  of  tho se 
orga ni za tio ns . I  sh al l do  m y best.

F ir s t of al l, I  wo uld lik e to  say  th a t we ar e al l ve ry  gr at if ie d at  
th e incre ase s th a t th e la st  ad m in is tr at io n an d th e new ad m in is tr at io n 
su pport  fo r th e N at io na l Science Foun da tion  budget ; an d we ho pe , 
inde ed , as Sen at or K en ne dy  in di ca ted,  th a t we wi ll pr es erve  th is  
bu dg et  ag ai ns t cu ts  m ad e in th e Ho use an d th a t we wil l be ab le to  
mo ve a head .

W e ha ve  been th ro ugh  some ve ry  diff icult tim es  in  h ig her  ed uc a
tion in ou r de fen se o f tech no logy  an d research . As we all  kn ow , in  
th e pa st pe rio d of  10 yea rs  o r so, we ha ve  been  s ub ject  to  a lot of  q ues
tio ni ng , cr iti ci sm , an d I th in k some of th is  ha s been co ns tru ct ive.  
Some  ha s been ve ry  go od  fo r us, bec aus e we ha ve  begu n to  le ar n th a t 
we ha ve  to  ex pl ai n ou rselve s an d our needs be tter , an d hi gh er  ed uc a
tion  an d research  ar e indeed  par t of  th e na tion al  in te re st , an d no t 
ju st  th e s el f- in te re st  o f schola rs.

I  th in k som e of  th e po in ts  ma de  by  Sen at or K en ne dy  ab ou t ci tiz en  
te st in g  ob je ct iv ity  of be ne fi ts  of re search  ar e hi gh ly  re le va nt  to  
th a t com me nt.  As  we all  know , becau se of  th e cr iti ci sm  of  pa st  ye ar s,  
in co ns tant  d ollar s th e N at io n' s b as ic re search  inve stmen t ha s dro pped  
20 pe rcen t, al on g w ith the N S F  bu dg et .

Thi s new  bu dg et  an d la st  year’s re pr es en te d a sl ig ht  tu rn  upw ard , 
a sl ig ht re ve rsal , bu t the new  bu dg et  pr es en ted inv olv es on ly  a 
3-pe rcen t net  increa se  in tr ue do llar s fo r ba sic researc h.

W e ur ge  th is  as  an  ab so lu te  min im um .
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Mr. Chairman. I would mention that  I  am giving an oral presen ta
tion, and there will be a text, an amplified text furnished within the 
near future, elaborating upon these points. I am going to stress 
education-----

Senator Kennedy. Doctor, before you leave that , you made a com
ment about funding for basic research.

What do you thin k a cut of the magnitude of $33 million, given 
the decline in suppo rt in constant dollars over the  last 10 years. W ith 
out getting  into the details, because it just happened yesterday, what 
would this mean given the needs which you understand exist and 
thei r importance  to our national interest ?

Would you like to make a comment on that?
Dr. Posvak. Well, I think  it is both very distressing and very 

mysterious because basic research has a tremendous multip lier effect 
as funded by the Federa l Government on universities; a multiplier 
effect on all R. & D. in indus try and on industrial growth and all of 
technology, and, in turn , on all of our progress.

The distressing thing about the $33 million is that it is the money 
at the margin. Because of the commitments and overhead of existing 
programs, the items tha t will be cut in that  $33 million will be the 
new programs, will be the new ideas that  are coming on line this 
year. The young investigators and thei r proposals will be wiped out.

It  is the worst possible way for this country to save $33 million 
tha t I can imagine.

Senator Kennedy. Then it is not that this money cannot be ex
pended wisely. There  are a few programs perhaps that , at the 
urging of the public, we have tried to resolve bv throwing money 
at them. We have seen some of that in law enforcement assistance. 
We have spent enormous amounts over the period of the last 8 or 9 
years, and we have not accomplished very much.

There may be o ther examples. As I  understand what you are say
ing, it is th at the needs are there and the potential for constructive 
research is there. You believe that  there is meritorious work to be done, 
in both the industrial  and academic sectors.

Dr. Posvak. Absolutely.
I would put this in a completely different class of public investment 

than, say, directing dollars at social problems.
Obviously, you cannot do a cost-benefit analysis of a given basic 

research program in, let us say. cell biology. Most of such programs 
probably will not pay off—one will. Out of those discoveries that  
will come along in future years will be the breakthroughs in life 
sciences, physical sciences, production of new energy, and so on.

So, short-term cost-benefit analysis will not work.
In  the long term, research is the strongest cost-benefit argument 

that  you can possibly imagine because it is the only way to progress 
in the long-term future of this country.

I will stress, as I said, education, and I will also say something 
about the problem of administration  within universities, the need 
for flexible funds , and the difficulty of the present so-called project 
system of research support.

Let me skim over some background.
We have been through the great debate about applications, and I 

think this  was just alluded to by Senator  Kennedy. How do we justi fy 
research ?
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Well, NSF  has accommodated with the program of research applied 
to national needs. We endorse this  program. We think  it is a good 
complement to pure basic research, and within this budget, you will 
see some very good programs of applica tion : earthquake engineering, 
weather modification, research for  nonconvention food sources.

I thin k these do have a complementary relationship to basic 
research.

But the fundamental case remains. The main case. I think, was 
stated very well in a document issued by OMB in Jan uary of this 
year, and we would like to support this. The points are essentita l:

Basic research is im portant to economic growth in the solution of 
national problems.

Anothe r point, normal economic incentives will not in themselves 
produce an adequate volume of basic research.

Another point , the lag between discovery and applica tion is so long 
and unpredictable that only Government in our society can feasibly 
provide the necessary support. Tn other words, the horizons of in
dustry  are inherently too short to make this  kind of investment.

And, of course, the Federa l agencies do need and do benefit from 
basic research in order to do their  missions.

I think that  we can go fur ther , as T did a moment ago, and say that  
basic research is the key multiplier to economic development and;  in 
turn , to the development of our whole society, the futu re of our society, 
and the NSF  budget and how it relates to higher education and re
search, T think, is the central par t—it is a very, very small part , but 
it is the central  part of this kind of national investment.

Let me give some examples, ju st looking a t my own university. We 
have over $3 million of NS F funding  at Pittsburgh. I looked over the 
list of our programs last night. There is a  wide range of programs, 
very excit ing programs, many of which T do not begin to understand, 
but these are the ones tha t make the difference in cell biology, in studies 
of atomic particles, nuclear  structures,  upper  atmosphere research, 
RNA synthesis. Also in  applied sociology, study of libra ry manage
ment, study of philosophy of science, and even—speaking of quality 
in human progress—we have an archeological dig near Pitt sburgh 
which has been determined to be the  oldest site of continuous human 
use in the Western. Hemisphere, going back about 20,000 years. It  is 
a very important historical discovery. This is being excavated with 
NS F funds. It  is a very, very modest program, $60,000 a year.

I t represents an impor tant, a very important development in the 
archeology and anthropology of the United  States. It  could not be 
done—tha t program simply could not be done—without the NSF.

Senator Sciiwetker. How much of that  is NSF money ?
Dr. Posvar. About $60,000 last year, and $50,000 this year ; plus 

$5,000 or $10,000 here and there from foundations and individuals 
who have kicked in.

Senator Sciiwetker. Very interest ing program.
Dr. P osvar. Yes. Exciting place to visit, too. It is really fascinating.
Senator  Kennedy. Where is it ?
Dr. P osvar. I t is a t Avella, Pa., a small mining  town. It  is called the 

Meadowcroft Rock Shelter, an outcropp ing of rock which was used 
for a hunt ing and camping site going back beyond what they orig 
inally th ought  was the time man crossed the Be ring Strait.
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Th ey  have  had to chang e the ir  per cep tion o f th at .
Se na tor Schw eikek. T hey are back  to  how ma ny th ousan ds  of  ye ars  

ago?
Dr . P osvar. Nea rly  20,000.
Ju st a couple  of  high  po ints in  the bu dget.
In st ru m en ta tio n:  Th e prog ram speaks  fo r itself . We  at the  u nive r

siti es are  concerned th a t the  N at ion’s tech nological  competence fo r in 
str um en tat ion has been ba dly eroded. I t  i s obso lescent, and a tre men 
dou s ca tchup effo rt is ne eded. F un ds  req uir ed  for  thi s a re in th e bu dget.

Science e du ca tio n: O ne fav ora ble  d eve lopment in the  H ouse was  an 
increase, alt hough we dep lore the  cut  in basic sciences. They did in 
crea se the  edu cat ion  budget,  and most im po rta nt ly , the y add ed an 
inc rem ent fo r edu cat ion  of  minorit ies  in science. We en thu sia stica lly  
end orse th at  change.

The basic problem  in edu cat ion  fo r science is one of  maintaining  
qu al ity , and  m aint aining  a flow of  supply in the fut ure. We  we nt 
th ro ug h the  mark et sw ing  whe reby we met  a shor t sup ply , high  de 
ma nd , by trai ni ng  lot s o f scientists in the  1950’s an d 1960’s, an d we a re 
in a st ate  of flux at the  p resent  time.

Th ere  i s a very ser iou s da ng er  o f t he  pendulu m swing ing  back,  a nd  
the  marketp lace vi rtua lly e lim inat ing the flow of y oung  scie ntis ts. Th e 
com prehensive  ass istanc e fo r un de rg ra du ate science edu cat ion  
(C AUSE ) prog ram , an d the  un de rg radu ate instr uc tio n impro vem ent  
prog ram can benef it small colleges, sm aller insti tu tio ns . There  is $5 
mi llio n propo sed fo r th is , wh ich we str on gly sup po rt.

A t the  grad ua te  leve l, the  gr ad ua te  fel low ships program  is vi tal . 
Tho se were h eld  to  500 some years ago, have  not increased  since. Tho se 
sho uld  be increased, we th ink,  to a tho usa nd. Ev ery one of those is a 
treme ndous p ubl ic inv estment.  We think , as o th er  educato rs have said, 
th at those  s hou ld be e xpanded to the  h um anities  a nd  ar ts  as well.

A t the  n ext  level, postd octoral fell owships,  we th in k th at  prog ram 
is d anger ously  und er fu nd ed  in th is  budget at $2.3 m illion.  W e suggest  
$5 m illion,  and an incr ease of  postdocto rates fro m 100 to abo ut 250.

Then, at the  ju ni or  facu lty  level we urg e the advan cem ent  of  wha t 
is call ed in the  bu dg et  the  rese arch in iti at ion an d supp or t prog ram 
(R IA S).  T his is a way of  he lping ju ni or  s cienti sts  in lab ora tor ies , in 
un ive rsi ties a nd colleges, to Rind th ei r new prog rams in flexible  w’ays.

There  is $4 mil lion  in the  budget  fo r this. We wou ld sug ges t a t lea st 
$10 mill ion.

Ag ain  we are no t ta lk in g about prod uc ing an overs upply  of  scien
tis ts.  We are ta lk in g abo ut a small supp ly of  high  qu ali ty scient ists  
ge tt in g into the  pipe lin e and being  the  lea ders of  tech nology  an d 
science  in the n ext  ge ne ratio n o f Am eric a.

I f  we let the  ma rket its el f function, th at  su pp ly  could be snuf fed 
ou t o r at  least  dras tic al ly  curta ile d.

Th is prob lem has  also been encoun tere d in Wester n Eu rope , par
tic ul ar ly  in Germa ny.  They are  do ing  the  kind  of th ings  we are  
reco mmending.

I  would like  to mention  fina lly the  un ivers ity  as a base fo r science.
We wo rry  abo ut the  pra cti ce  of  the  Fe de ral Government  in rec ent  

years  to conside r th a t the Fe de ral  Gover nm ent  is merely a client , 
sho uld  not  pay the  fu ll costs  of  fed era lly  supp or ted research , an d 
sho uld  th us  make u nive rsi tie s d ivert  fund s from edu cat ion al fun ctions 
an d o ther se rvice func tio ns  fo r research.
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When we are underfunded in overhead and forced to contribute 
hard money to research, we can quickly reach the point where we can
not accept the funds for research. We just simply cannot find the 
money to do it.

This policy is becoming a deterrent , a massive preventive of basic 
research, if you will. It would be fa r be tter to spread whatever dollars 
we have to fu ll support for basic research whereever it is done.

In this connection one of our difficulties is the project system, which 
is fine in itself. This means projec ts are proposed and funded by the 
Federal Government on the ir own merits, but within  a given univer
sity there may be 100 of these projects, and they are funded in an un
related way.

We lack flexibility. We lack funds  to take up slack when there is 
under funding, or when the program  is cut off, to keep the inves tigator  
going, to put groups of people together for  research.

There needs to be some element of institutional funding for inst itu
tional flexibility, and a way to orchestrate individual projects  and 
programs.

There was an Institutiona l Improvement of Science Program. It  
was termina ted in 1975, and we need something like th at again in the 
future.

Let me just conclude, gentlemen, by saying as I  indicated before, I  
think th at basic research and with it h igher education at all levels are 
the key to the economic and technological progress of this  country. 
Only that progress can bring increased produc tivity  and increased 
prosperity, and in turn only tha t can br ing what we all talk  so much 
about:  improved quality of life and expanded will-being for all the 
people in this country.

There is no other way to get there from here than to invest in our 
future. We are literal ly concerned in this subject with the welfare of 
Americans over the coming decades and in the next century.

Thank you.
Senator Kennedy. We will come back to additiona l questions. But as 

I understand it, you are going to present to us item by item priorities  ?
Dr. P osvar. Yes.
Senator Kennedy. One thin g I think you ought to address before we 

move on, and th at is a point made by the Appropria tions  Committee 
and others that a significant amount of these grants goes to overhead 
and not as much as one would think goes actua lly to research. I think  
you ought to address tha t issue. Can you put the issue of overhead and 
administration costs into perspective.

That  is an argument we get. I would like to hear what the best 
answer is.

Dr. Posvar. There  is a short-term limited point of view which says 
that indirect overhead—tha t is, the kind of expenses that universities 
have to have to be a research institution, libraries, computer centers, 
labora tory maintenance and so on—that  that  should not be funded by 
the Federal Government because a given grant for a given year or 
two can feasibly be supported without compensating for that. But  in 
the meanwhile, the universities  are eating themselves up, the re
sources get used up. and if that  became a policv, we could no longer 
support the libraries and computer centers and the laboratories—and 
the basic research would quickly disappear.
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We  should  not,  a lth ou gh  we have from time to tim e, and I  regret  i t, 
tak en  money from  educat ion  a nd from  pub lic serv ice to  sub sidize basic  
research . In  the  tight days  of  the  presen t and the  fu ture , we can no 
lon ger  do that . To  deny  un ive rsi tie s ind ire ct ove rhe ad or  d ire ct over
head is li tera lly  to ask  them to t ra ns fe r funds—to  tr an sf er  ha rd  money 
fund s f rom  education  to  basic research.  We can not do t ha t m ora lly , an d 
we can not do  it  logical ly. 1S0 if researc h i s to con tinu e in the long  ter m,  
the whole cost h as to  be borne  by su pp or tin g agencies , a nd  I  th in k th at  
mea ns ult imate ly the  pub lic  o f the  U ni ted S ta te s th ro ug h the  F ed era l 
Gov ernment.

[T he  prepared  sta tem ent o f Dr. Po sv ar  fo llo ws :]
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Mr. Cha irman and members of the  C ommittee:

My name is Wesley W. Posvar and I am Chancel lor of the  University of 

Pittsburgh. My testim ony is on behalf of the Association of American Universities, the  

National Association of Sta te Universities  and Land-Grant Colleges, and the American  

Council on Education . The member insti tutions of these organ izations perform 

prac tica lly all of the acad emic research  and rela ted  gradu ate training in th e country, 

as well as most of the unde rgraduate educat ion. While neith er these associations nor I 

as an individual can speak for all of thei r members, I can pres ent to you certain broad 

conclusions about the budget of the  National Science Foundation tha t I am sure 

virtually a ll members would support .

We are gra tified indeed tha t both the outgoing adminis tration and the new •

adminis tration have seen fit  to recommend important increases in the  budget for the  

National Science Foundation, and we hope that this com mit tee will recommend 

authorization of a t least the amounts proposed. In rec ent  years governm ent^uppo rt of 

basic  research has declined at  least twenty percen t in real  terms , suggesting a 

misunders tanding about the tru e value of fac ilitatin g sci ent ific  and technological 

research.  The recommended ne t increase of about eleven percen t in the  NSF budget 

for FY 78 reduces to about thr ee  perc ent in consta nt dollars,  but even so i t is an actual  

increase  and represents  an imp ortant  reversal o f t he past downward trend.

I am especial ly alarmed  by the  possibility of the House of Representatives' 

making large cuts  in the basic research portion of this budget. Any reductions would 

be deeply harmful. They would aff ec t tha t margin which can give innovation and 

quality to our scie ntif ic investigation , especial ly the new programs, and thus they

would slow down forward movement in the nation's research  as a whole.

The urgent need t o reverse the  downward tr end in funding of  basic research in 

the  Fede ral budget suggests  a need for all of us in higher education to bet ter  explain 

our research  programs and the ir value to socie ty. I would stress  that basic research 

performe d in institutions of higher education is the best possible investment this w

coun try could make in its  future . We must get across  to Congress and the public the
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point tha t in this area the inte rest of higher education is in its el f vit al to the national 

inte res t and that its  basic research is eminent ly worthy o f public financial support.

Within  the context of general strong support fo r the NSF budget, which I shall 

spell out , I shall also stress two areas of pervasive concern. One is the need to provide 

stronger financia l support fo r small -scale sc ien tific  research, or programs that are in 

smaller institu tion s, as well  as fo r expanded science education in the undergraduate 

level. We are pleased with proposals to expand funding in these areas, and in 

particula r those tha t would expand opportunities for minority  persons.

The second concern is a lack of government appreciat ion and support of the 

whole system of basic research at  the university. We especially deplore any proposed 

Federal policy of not reimbursing fu ll direct and ind irect audited overhead costs. This 

means that  par t of the cost of research has to be offset  by reductions in established 

educational and service programs. The only possible long-term consequence of such a 

policy is to discourage basic research or even preclude it . Another aspect of our 

concern is the Federal stress on the "project" system of research support, whereby 

many indiv idual projects are funded, often in e rra tic  and uncoordinated ways, while the  

ins titu tion itsel f is not  allowed the opportunity to rela te projects to one another and to  

sustain them as part  o f a long-te rm coherent ins titu tion al ef fo rt .

Research Related to Nationa l Needs

In recent times there  has been serious debate about whether the National 

Science Foundation and other government agencies should emphasize support of 

research programs more directl y and immediate ly related to identif iab le national 

problems. We believe that  the National Science Foundation has worked out a generally 

suitable blend of support fo r basic research and research which is directed toward 

stated objectives. In the la tte r category,  important programs receiving support 

include those in earthquake engineering, weather modificat ion, and the ide nti fica tion  

and development of nonconventional food sources. We accept the fac t that there is a 

complementary relat ionship between basic research and problem-oriented research, 

and we endorse the concept of relat ing these as now done by the NSF.

87-7 69 0  -  77  -  11



Expansion o f Basic Research Support

The changed a tt itu de of  the O ff ice of  Management and Budget towards the 

ro le  o f the Federal government in aid ing basic research is made c lear  in  this im po rta nt  

sta teme nt: "The Fede ral government has a key responsib ility  in assuring an adequate 

lev el  o f Na tiona l support  fo r bas ic research ." ( Issues '78, O ff ic e  of  Management and 

Budget,  January 17,1977)

In our view, the reasons ci ted fo r this  posi tion  by OMB a re direc tly  on ta rget :

-  Basic research is im po rtan t to  economic  growth  and the  solu tion of  

im po rtan t national problems.

-  Norma l economic incen tives  w ill  not produce an adequate volume of  basic

research .

-  The lag between discovery  and app lica tion is so long and unpredictable that  

on ly governm ent can supply the  necessary support.

-  Mission oriented  Federal  agencies need the products  o f basic research to 

ca rry  out thei r tasks wel l.

One of  the ma jor  de fects in national science po licy  has been va cil lation in 

at titud es  towards the resp on sib ilit y of  the Federal gove rnment fo r basic research. It  

would be he lpful i f  this Co mmittee  would see f i t  to  re ite ra te  the po lic y pos ition  stated 

by OMB. The Nation would be streng thened  i f  these principles were to  become a 

continu ing  base fo r the  sp ec ific  actions o f the Exe cut ive  and L eg islat ive  branches with  

respec t not  only to the  NSF basic research budget but also to  the  basic  research 

budgets of al l ma jor  Federa l agencies.

In considering the  amount  of  the  increase requested by the President fo r basic 

research  in the NSF budget, we suggest that  the  Commi tte e bear in mind  a central 

fa ct men tioned ea rlier—tha t we are just  emerging fro m a period o f years during which 

the re were cuts in the to ta l bas ic research program of  the na tion,  measured in

constan t dol lars .
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Again , I acknowledge th at  some responsib ility  fo r th is fa lls  upon educators 

and sc ient ist s themselves, fo r not adequate ly exp lain ing  themselves, th e ir  aspirations , 

and th eir  needs as essential co nt rib utors to  national  progress. I stress that  basic 

research is the  cu tting  edge of  progress; higher educa tion , in com parison w ith  industry, 

pe rfo rms a small but  highly  cr ea tiv e and ob jec tive ro le, and those programs supported 

by the NSF are the  d riv ing elem en t in  the best o f our basic  research .

As I look across the  ar ra y of  programs supported by the NSF in my own 

un iversi ty , I see i tem a fte r item , many  of  which 1 do not have t he  tec hn ical  knowledge 

to  expla in,  but which I know are  bringing im po rta nt , ori gin al co nt ribut ions  to  human 

knowledge. Among these are studies in ce ll bio logy, co llis ion  of  ato mic pa rticle s, 

ioniza tio n of  the  upper  atm osphere, nuclear  st ructure and reac tions , RNA synthesis, 

and many others  in the  fie lds of  chem ist ry, bio chem ist ry,  physics,  crysta llogra phy, 

ast ron om y, and so on. NSF funds th is year  at  my inst itu tio n also support  an im po rta nt  

study on how lib ra rie s may be used more e ff ic ie n tly , and studies in app lied sociology, 

the philosophy of  science (such as ir ra tiona lit y in em pirical  sc ie n ti fic  invest iga tions),  

and even archaeo logy—at Me adow cro ft, near Pit tsburg h, we are excava ting  a rock 

sh el ter th at is the old est si te  cont inua lly  used by humans y et  discovered in the western 

hemisphere, about tw en ty  thousand years  old . It  has rev ised  basic theories of  when 

man crossed the  Ber ing S tra it and migra ted  eas tward. This pr ojec t, so im po rta nt  to 

our knowledge of  the  ea rli es t Americans, would not have developed and cannot go on 

with ou t NSF support.

Instrum entat ion

I especia lly ca ll your  at tent ion to  the  sub stantial increases proposed fo r 

ins tru men tation.  One th ird  of  the to ta l $87 m ill ion increase proposed in the NSF 

budge t, or  $28 m ill io n, is fo r ins trume nts . In our vie w,  th is proposed increase is badly 

needed. During the 60’s the  lab ora tor ies  of  the nation were splendidly ins trume nte d, 

and this had much to  do with  our then increasing  preem inence in science. The view 

developed, how eve r, th at since the lab ora tor ies  were  fu lly  equipped, the  scale of



support could drop. Between 1966 and 1976, the proportion of NSF project grant funds 
allocated for  permanent equipment dropped from about 11 to about 5 percent. Since 

funds fo r equipment from other sources dropped at the same time, the qual ity of 

instrumentation in university laboratories has declined sharply, and the instal lation  of 

large faci lit ies required to work on the fron tiers of many branches of science has 

lagged. Even our best-equipped laboratories have become subject to "creeping 
obsolescence."

All recent studies of the health of science in this country have reported that 
the dete rioration o f instrumentation is a major threat to the continuing productivity of 
basic research. This is a major conclusion of the recent report of the National Science 

Board, Science at the Bicentennia l—A Report from the Science Community. Quite 
independently, a recent study of  the health and future of academic science conducted 
by Professor Bruce Smith and Professor Joseph Karlesky under the auspices of the 

Association of American Universities showed clearly  that dete riora tion of scie ntif ic 
equipment is of enormous concern to the scient ists of the nation. This study, which 
was financed by the Nationa l Science Foundation, w ill  appear in book form in Apr il.

We strongly urge the Committee to authorize the funds to permit the 
upgrading of instrumentation, as provided for in the President’s budget.

Science Education

The Administ ration had originally  proposed a very modest increase in the 
budget for  science education, and we are encouraged by the possibil ity that this 

funding level may be increased, especially  in the area of education for  minority  

students and opportunities for  minority scientis ts. We are also very much in favor of 

the proposed $5 mill ion increase fo r undergraduate education in the program called 

Comprehensive Assistance to Undergraduate Science Education (CAUSE) and in the 
Undergraduate Instruction Improvement Program.

Looking beyond these programs, we are deeply concerned about the future 

supply o f scient ists and engineers to  keep this nation on the advance in science and 
technology.
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For alm ost three decades fo llo wing 1940, we became accustomed to demands 

fo r highly  tra ined  scientists and engineers th at  fa r outst ripp ed the  supply o f such 

people. Then the  situa tion changed dra mat ical ly , and fo r a few  years the re appeared 

to  be a surplus in sc ien tis ts and engineers. If  we con tinue to  fo llo w such up and down 

marke t indica tors, we shall be unable to  ma intain  an increas ing and steady supply of 

hig hly  q ua lif ied sc ien tis ts and engineers fo r our lon g-term  fu tu re .

We therefore strongly  sup por t a comprehensive program of  foster ing such a 

supply . We feel  th is can be done through support ing and expand ing th ree programs, at 

three lev els , th at are already  in place.

A t the  fi rs t leve l, we have the  graduate fe llows hip  program, which has been 

held fo r years  at an annual lev el  o f five  hundred. We favo r an increase to  one 

thousand,  which is s ti ll  modest in term s of the whole nation. This kind of  fel low ship 

should also be expanded to  other fie lds,  and we sp ec ifica lly  support  the recommenda

tions of  the  Na tiona l Board on Graduate Education th at  the re be one thousand 

fe llowships per year in the  art s and hum anit ies as we ll as one thousand in science and 

technology.

The second ele me nt—po st-do ctoral  fellowships—is also in place.  In concept, 

such post-docto ral  support  w il l help  ensure that  a small number of the  most competent 

rece nt  Ph.D.s remain  in academ ic science under conditions best designed to ensure 

th e ir  in te lle ctua l gro wth.  Fur th er , we bel ieve that  post-docto ral  fel low s, like those 

selected fo r grad uate fe llows hip s, should receive awards d irect ly  and work where they 

fin d the most st im ulat ing opportunit ies . Post-docto ral  research  oppor tun ities are 

prov ided under many Fe de ra lly  supported research grants and c on tra cts,  but i t  is highly  

desirable that  these pos itions be supplemented by the free dom of choice that  is 

availa ble  under a fe llo wsh ip  prog ram. There are , of  course, advantages to tying  some 

post-docto ral  pos itions to  estab lished research programs and team s, so we bel ieve  

support  of post-docto ral  wo rk under research grants  and c on tra cts should con tinue. We 

feel , however, that  at  the  proposed lev el of  $2.3 m ill io n, the  ex ist ing  post-d octora l



fellowsh ip program is underfunded. An increase to $5 m illion, which we support, would 

provide for approximately 250 fellowships per year as contrasted wi th the current level 

of  approximately 100.

At the third level is the new (1975) Research In itia tion  and Support Program 

(RIAS). The purpose of  this program is to increase research opportunities for  younger 

scientists by awarding them grants fo r exploratory  research, equipment, and related 

needs. In the fi rs t year o f funding, awards approximating mil lion  were made to 19 

colleges and universit ies, while there were 261 applications totalin g $59 mill ion.  An 

expansion of  RIAS would enable it  to  serve more effectively  as a component of an 

integrated program. We therefore recommend tha t funding be increased to $10 million. 

In a few years it  may be necessary to support salaries for  some younger faculty  

members to at tra ct  the best of the current  crop of students to academic careers of 

research and teaching. The RIAS program could be modif ied to provide such support.

While this proposed three part approach may not provide the optimum 

formula,  we suggest that for  the tim e being it  supplies an explic it unifying  rationale 

fo r the post-baccalaureate support programs of NSF. These programs recognize the 

need to  sustain a lim ited number of teaching and research openings fo r a rigorously 

selected group o f younger sc ientists and engineers who can provide leadership in to the 

next generat ion.

It  is worthy of note tha t this  problem of sustaining a flow  of  younger faculty

into  the advanced educational system has been recognized in Western Europe also. The 
is  t- R era u hC,

government of West Germany what is called the Heisenberg program,

which would carry a l imi ted  number of  highly selected students through graduate work, 

a post-doctoral period, and into  junior faculty positions. Under the Heisenberg 

program, the government would del iberate ly augment university budgets to provide 

salaries fo r younger scient ist-teachers.



161

As a special aspect of the NSF education program, we fu lly  support e ffo rts  to 

increase the  par ticipation of min ority persons in science and engineering careers. We 

are aware of the complexities which accompany this ob jective, and feel it  is important 

to  consult widely, especially w ith  knowledgeable and experienced members o f minority  

groups, before committ ing funds to specific  programs.

Sustaining the System o f Basic Research in the Un iversi ty

It  is a fa ct  not often enough recognized tha t the American economic system, 

in an approach that is unique in the world, has supported much of its  basic research 

through the Federal government. Further,  much of the most open and creative basic 

research is in laboratories with in or related to universities. This has been a key to our 

technological advancement in this  century, and in par ticu lar in the last several 

decades.

An important feature of  the Federal-university relationship is that over the 

long run, the capaci ty of universities to do what they are particu lar ly good at—basic 

research—depends upon the ir overall strength and their  f lexibi lit y.  As costs rise and as 

universi ty income becomes more and more linked to mere survival, we also lose the 

capacity to finance exploratory  ventures, to support the early  research effor ts of 

young investigators, and to  cushion research ef forts  from the disrupting effe cts of 

short-te rm financing.

Moreover, a dangerous doctrine has been advanced—tha t the Federal 

government has no responsibility  to keep the university research base healthy and 

flex ible , the assumption being that univers ities are merely  ent ities which the 

university can con trac t wi th to produce research i t  wants.

This feeling is harmful to both the univers ities and the nation. When the 

Federal government does not pay the fu ll costs of Federally supported research, 

including direct and ind irect overhead, universit ies must d ivert funds from educational 

and public service funct ions to cover the research costs not met by the government.
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This is possible only in the short run; in the long run, if  permitted, i t  would discourage 

such un ivers ity basic research and eventually  elimina te it .

There is a serious weakness in the method of support fo r academic science, in 

that  it  is essentia lly a "p roje ct"  system. This means tha t grant applications are judged 

in national competition and awards are made on the advice of peers fo r the most 

promising proposals from individuals. This system has certa in merits  and has led to 

exce llent  work but also has one glaring defect: each projec t is considered in isolation, 

not as part of  a coordinated whole. A large university has hundreds o f these projects. 

It is d if ficu lt  to insure that the combined effe cts  of  a ll of them are taken into  account.

Universities need resources to cushion research programs against the random 

effects of project terminations and changes in expenditure rules. Moreover, 

inves tigato rs must be nurtured as they develop, skilled technicians must be kept at 

work (to mainta in the ir skills) regardless of  fluc tuations in budget, and facil itie s must 

be b uilt  and supported for varieties of research projects. Exploitation of  new ideas and 

radical shi fts in lines of invest igation may require that funds be provided much more 

quickly  than possible under the proje ct system.

For many years the National Science Foundation provided insti tutiona l grants 

for  related purposes under the Ins titu tion al Improvement of Science Program (IISP), 

but this  program was terminated in 1975. (The O ffic e of Management and Budget has 

repeatedly advocated that sim ilar  grants made by the National Ins titu tes  o f Health be 

abolished, but the author izing and appropriating committees have repeatedly  rein

stated the grants.) We feel that the abolition  of the NSF Ins titutional Improvement for  

Science Program reflects an incorre ct government view on research support in 

institutions of higher education. We must continue to undertake to  persuade both 

Congress and the Executive Branch of the wisdom of reinst itut ing the kind of grant 

tha t would meet the need for flexib le research funds. The amount of  money required 

fo r such f le xi b ili ty  would be very smal l in relat ion to the total research support ef fo rt  

involved, and would be the best of public investments.
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Mr. Chairman,  I would like to conclude and summarize by making these 

simple observations:

Support of basic scie ntif ic and technolog ical research  and development is th e 

main inve stm ent that  can contribute  to the  economic progress and prosperity  of our 

soci ety.  In that  ef fo rt,  the kind of res earch tha t occurs in t he environment of higher 

education is  of  small scale  but c entra l.

Only this kind of progress in our research  programs can bring the much 

needed incr ease in productivity and prosperity in this nation. Science, as well as 

higher edu cation in general, must provide the  increased unders tanding  and contro l of 

our environment which can fos ter the  improved quality of life  and well-being to which 

we all  aspire and which will make feasible the achie vement of our high est social goals.

The welfare of Americans in the  coming decades and in the nex t centu ry is 

inhe rent ly involved in the  issues we discuss here today . We the refore insist tha t the 

National Science Foundation, and its  support  of higher education and basic  research ,

are  a  v ital national investment.

Thank you for giving me the  opportunity to express my views before you

today , on behalf of all those  whom I represent.
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Se na tor Kennedy. W e will con tinu e along an d come back on thi s. Dr . W illiams.
Dr.  W illiams . I  t ha nk  you fo r g iv ing me the op po rtun ity  to  t alk on 

the  baha lf  of the N SF fiscal b udget  fo r 1978.
I am a profe sso r of  chem ist ry  a t th e Co llege  of W ooste r in O hio, and 

I  am spe aking  fo r the  25 ind epe ndent  colleges an d unive rsi ties in the  
Gr ea t Lakes Colleges Assoc iat ion  and the Associated Colleges of  the  
Mid west, and 324 member colleges of the  Am erican  Associa tion  of 
St at e Colleges and Un iversit ies and  the  631 mem bers  of  the  new and 
grow ing National  Assoc iat ion  of  Indepe nd en t Colleges  and  U ni versiti es.

Now obviously I  cann ot  sp eak  comp lete ly fo r all  of  them , b ut  I  will tr y  to reflect th ei r views.
I have a  prep are d tex t, and when  you want t o stop me a t some poin t, plea se fee l f ree to  do so.
I believe t ha t the  u nd ergr ad ua te  insti tu tio ns  I  spe ak fo r have  a sig 

nificance  of ten  ove rlooked  in NSF pr ior itie s. Ev en  in num bers  some 
sm all er schools hold  th ei r own in production of science majors.  While 
the  majo rity of  sc ien tis ts gr ad ua te  from the  la rg er  universities, in 
ter ms of percen tage s and absolute num bers some large un iver
sit ies  have  not pro duced  science ma jor s com mensu rate  with th ei r enrollm ents.

I have  a table of  i nfor mat ion here  which looks at  bac cal aur eat e de
grees in chemis try fro m fo ur  Ohio schools: Oh io St ate Un ive rsi ty,  
Ohio U niv ers ity , Obe rlin Col lege  and College of  Woo ster.

I f  you look a t 1976, you  see t ha t Ohio St ate had 9 ch emistry major s; 
Ohio Un ive rsi ty had 18; Ob erl in Col lege , 24; and College of Wo oster 
had 24. Th is came fro m the  Am erican  Chemical Soc iety  Annual Re 
po rt,  and  we must be ca refu l not to ex tra po la te  th e figures, bu t the  
po int I wan t to make  here is th at  one mu st rea lize th at  some un de r
gr ad ua te  insti tut ion s ha ve been a  hi gh  su pp lie r of  scientis ts in the pas t.

Now let ’s look at  science edu cat ion  and science research budget re 
quests. The National  Science Fo un da tio n budget request for fiscal 
1978 makes a clear disti nc tio n between what the agency  sees as the  
need  fo r su pp or t to science edu cat ion  and the  need  fo r su pp or t to re 
search. The budget asks fo r $688.1 mil lion  fo r b asic  research and  only 
$75.7 m illion fo r science educat ion . Th is  is  un fo rtun ate since research  
and ed uca tion  go hand in h and.

At the u nd ergrad ua te level,  the  empha sis  on science is on course  work 
and to a lesser extent on research. At  th e g radu ate level th is proport ion  
is reve rsed . Even pure scien tific researc h dep end s on well -educated 
scient ists . Fu nd s fo r science edu cat ion  mus t be signif icantly grea ter 
than  the  10 percent  of research expend itu res  N SF ha s requested fo r 
fiscal 1978. We reco mmend a ta rg et  ra tio  o f one-th ird . W e s up po rt Dr . 
Po sv ar ’s stat ement  and agree th at  ne ith er  edu cat ion  no r research  
should  be funded at the  exp ense of  the o ther.

N SF' s long-te rm rec ord  of  prom oting  excellent un de rgradu ate 
educa tion is o uts tan din g. By al lo tti ng  small  gr an ts  t o un de rgradu ate  
colleges fo r ins tru cti onal equ ipm ent  and sum mer rese arch pro gra ms  
especially , NSF  has been able  to plan t the  seeds of  research  in those  
insti tut ion s. Stud en ts in ma ny  colleges  are  now able  to use sophis ti-
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possible 20 years ago.

To my knowledge, NSF has been the only source of funds for such 
wide basic train ing  in the undergraduate  sciences in this country. This 
NSF role in improving undergraduate education is responsible in the 
main for the high quality of science education in our Nation today.

We are concerned t hat  certain bills before Congress would put sci
ence education programs under different control. The proposed t rans
fer of the science education programs out of NS F to a new department 
would fragment the total science effort and, we believe, might well 
reduce the quality of tha t effort. The present structu re of NSF pro
vides the necessary framework for the continuum of science. Both 
science education and scientific research are im plicit to  the total.

We believe th at the present imbalance between support for research 
and education is improper. This should not be interpre ted to mean that 
we are critical of the quantity of funds flowing to research. We com
mend this use of resources, providing some balance with science 
education is restored.

However, we would suggest serious consideration of an earmarking 
of funds within the basic research budget to support “littl e science.” 
Perhaps the most exciting  research is by definition big. Tt requires 
teams of  researchers, masses of costly equipment and huge quantities 
of dollars. Big science can be accommodated only at Government re
search centers, in industry or on large university  campuses.

Senator Kennedy. Are you talking about new technology’ or basic 
research ?

Dr. Williams. In  the big grants the way we do it today is with  a 
team of five or six people or more for molecular biology, fo r instance. 
The big synthetic things may require 12 post doctoral people, and 
the equipment is very expensive.

There is another side of science in basic research. One or two re
searchers working as a small team can make a contribution also, in 
our opinion. We want to fund those people enough so tha t we get 
movement of ideas not only from big research programs, but also from 
smaller research programs.

Senator  Schweiker. H ow much of that  is going on now? In other 
words, is your point tha t not enough of it is going on now, o r have 
the small teams not really been given a chance?

Dr. Williams. I guess my point is that  when the budget crunch 
comes, we give fewer and fewer dollars to small or little research, 
and this means tha t it is hard  to get started, fresh out of school. 
Most of the individuals do not want big equipment, and they just 
do not get funded.

I th ink we get a reduction in the number of people doing competent 
work because the funds are not available. There is some but not near ly 
as much as there should he in my opinion.

Senator Schweiker. I s th is because of the size involved here an d/  
or the needed expensive equipment to do tha t research?

Dr. Williams. I do not think it is a matt er of size. There are a 
variety of different ways to do research. We do research in our small 
college, and I thin k it is not to be compared in size with big research 
groups, but I thin k we need just a littl e bit of money to get that 
going.
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So I th ink in N SF’s bu dg et  cru nch the y su pp or t bigg er  pro gra ms  
ra tti er  th an  the  sma ll ones—som eth ing  has  to giv e, and I th ink by 
and lar ge  we are  the  grou ps  th at  have  been giv ing .

Does tha t answ er yo ur  questio n ?
I t  is easy for equ ally  im po rta nt , if less dram atic , “l itt le  science” 

to be dow nplaye d or  even  ignored . T have seen examples where a 
sma ll team  comes alo ng  wi th some fa ir ly  soph ist ica ted  ideas. They 
hav e to  be more cre ative  in many of the  cases.

Se na tor K ennedy. Are  you sug gesting  there is sor t of inh ere nt 
bia s in  te rms o f p eer  review in XSF  a gains t small science or unknow n 
or  younger science res earch ers ? Th at  has been suggested.

Dr. W illiams . I  w ill say  the peop le who do the rev iew ing  in many 
cases tu rn  out to  be people from big  science. We would recom mend 
mo re an d more  peop le fro m lit tle  science, those in non-Ph . D. degree 
gr an ting  pro gra ms , be a par t of  t he  review process .

I  t hi nk  i t is i mpo rta nt  to  g et  a  full  scope of rep res entat ion  in these  
effor ts.

Se na tor K ennedy. In  othe r words, the  pee r review process  itself  
does  no t have  represen tatio n of  the  lit tle science you were ta lk ing 
abo ut ?

Dr . W illi  ams. E spec ially  at the  basic rese arch  level.
Se na tor K ennedy. I  suppose it reaches  an othe r point , too. I t is a 

good deal safer to give  gr an ts  t o a majo r un ivers ity  wi th well known 
people. The peop le at  X SF are  not goi ng to get them selves in much 
troub le if the y sta mp  OK on those gran ts.  Bu t if  the y found small 
science,  the  yo unger o r less know n peop le, and  the th in g does not pan  
out they  may be more  sub jec t to crit icism. Are there not some in 
he rent  pres sures in th at  respect of the  pee r review process?

Dr . W illiams . Th ings  have changed dram ati ca lly . Abo ut 10 yea rs 
ago  many of the  br ig ht  mind s sort  of  moved aro und a very  closed 
circ le, a very closed circ le. They would move fro m one big  school 
to anothe r.

Th is is no lon ger  t he case. Peo ple  who are  very com petent , in fac t, 
one of  my very  best fo rm er  stu dents , who pro bab ly holds the  reco rd 
fo r publicat ion  at H ar va rd , now is at a smaller school, and is qui te 
a productive ind ividual.

We  wan t to fun d those people, and  in othe r words,  increase  the  
broad base of  support . It  may  not be as safe , ris k- fre e, bu t I th ink 
it is im po rta nt  to do thi s.

I  th in k one of the th ings  we have to  real ize is th at  there  are dif fer 
ent  pric es or cost req uir em ents fo r dif ferent  research programs. In  
physics we obviously need qu ite  a bit of comp lex equ ipm ent . In  social 
sciences, we need smaller a mo unts o f money.

W ha t we need to do is look at pa rti cu la r dis cip lines and  deve lop 
some guide line s o r form ula s as to what we allo t fo r small gra nts . We 
sho uld  lav  a side some mon eys fo r small  research  in all areas.

We might cons ider,  say,  solid sta te physics , and we ask  fo r maybe  
•20 percen t of  the money to  go into gr an ts  of  roug hly  $35,000 or  less.

Xow in social sciences, you find it is a lit tle  bi t cheape r to do 
research,  and  we m igh t up  th at  ma rgin to  a la rg er  per cen tage so t ha t 
we can fund  bro ader base o f people.

X SF has  been very  good with big  instr um en tat ion  work. It  has  
rea lly  done a tremendous job. Bu t the re should  lie some attem pt to 
eventua lly  remove the  prese nt floor on eq uipment.
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The point I am tryin g to make is tha t they tend to support the 
purchase of costly, big equipment and not the purchase of smaller 
equipment.

We would suggest you in Congress set aside some funds for equip
ment for little science research projects. Let us say we would like to 
have no less than  15 percent of the total instrumentation budget set 
aside for grants  of, let us say, $25,000 or less, and can really get s tarted  
quite well in a little science program.

I would like to turn next to the whole problem of NSF science edu
cation. My experience with NSF  gran ts has been related to instruc
tional scientific equipment program (ISE P)  grants , comprehensive 
assistance to undergraduate science education (CAUSE ) and its pred
ecessor, the college science improvement program (C OS IP), and a 
17-year involvement with the undergraduate research partic ipation 
(UR P) program—all science education programs.

The UR P program has sparked the research of Wooster’s chemis
try  department. Our Wooster 10-week summer program is one in 
which the student is financially supported and the faculty  member 
gives his time and energy to introduce the undergraduate to scientific 
research. While the goal of this  program is not publication , in our 
depar tment at least one research paper is published every year as a 
result of the URP  program.

In fact I checked the records afte r T wrote this and probably two 
or three papers a year are published by the students. In my view, 
we must really work to support the URP program. I think the cut
backs would he disastrous.

I would like to speak of the value of this  program quite apart from 
producing scientists. I  think nothing, nothing explains science better 
than having  to go into  the lab and do something. I t takes i t out of the 
realm of the textbook kind of thing.

I think it is important to have a hands-on approach to research and 
UR P provides this.

The fact that  746 proposals were submitted this year, and probably 
there will be only 181 gran ts, suggests that other scientists agree with 
us in this area. We hope th at we can increase the role of U RP fund
ing to $5 million in the budget.

I think it is imperative to do this.
We note tha t the new minor ity centers for g raduate education pre

clude all but Ph. D. g ran ting  institutions. We feel we could broaden 
and a ttrac t more students i f the master’s programs were also included.

We have included here a table which summarizes certain NSF edu
cation programs and budget requests. As you see, alongside tha t is 
our suggested funding. We do not have to go over this, but if you 
want to ask me about any of those, I will be happy to comment 
furth er.

Thank  you for allowing me to come and talk before you. I hope 
the support of NSF education programs, which has been ou tstanding 
by th is subcommittee, will continue.

Senator Kennedy. Very helpful testimony. We will look over these 
figures and study them and probably be back in touch with you on 
this.

[The prepared statement of Dr. Williams follows:]
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S ta te m e n t by

D r.  T .R . W il li am s

P r o f e s s o r  o f  C h em is tr y

Th e C o ll e g e  o f  W oo st er

On B e h a lf  o f

The  Am er ic an  A s s o c ia t io n  o f  S t a te  C o l le g e s  an d U n i v e r s i t i e s  

Th e A s s o c ia te d  C o ll e g e s  o f  th e  M idw es t 

The  G re a t L akes C o l le g e s  A s s o c ia t io n

an d •

Th e N a ti o n a l A s s o c ia t io n  o f  In d ep e n d e n t C o l le g e s  an d U n i v e r s i t i e s

B e fo re  th e

Sub com m it te e  on  H e a l th  an d S c i e n t i f i c  R esea rc h

C om m it te e  on  Human R eso u rc es

U .S . S e n a te

M arch  3 ,



S e n a to r  Ke nn ed y an d Members  o f  t h e  S ubcom m it te e:

Th an k yo u f o r  g iv in g  me th e  ch a n ce  to  a p p e a r  b e fo r e  yo u to  t e s t i f y  on  

th e  N a t io n a l  S c ie n c e  F o u n d a ti o n  b u d g e t f o r  F i s c a l  1978. 1 am T .R . W il l ia m s ,

p r o f e s s o r  o f  C h em is tr y  a t  th e  C o l le g e  o f  W oo st er  i n  O h io , an d 1 am s p e a k in g  

f o r  th e  tw e n ty - f iv e  in d e p e n d e n t c o l l e g e s  an d u n i v e r s i t i e s  in  th e  G re a t 

Lak es  C o ll e g e s  A s s o c ia t io n  an d th e  A s s o c ia te d  C o l le g e s  o f  th e  M id w est , 

th e  324 member c o l l e g e s  o f  th e  A m er ic an  A s s o c ia t io n  o f  S t a te  C o l le g e s  an d 

U n i v e r s i t i e s  an d th e  63 1 mem be rs  o f  th e  new an d g ro w in g  N a t io n a l  A s s o c ia t io n  

o f  In d ep e n d e n t C o l le g e s  an d U n i v e r s i t i e s .

We b e l i e v e  t h a t  th e  u n d e rg ra d u a te  i n s t i t u t i o n s  I  sp e ak  f o r  h av e  a 

s ig n i f i c a n c e  o f te n  o v e r lo o k e d  in  NSF p r i o r i t i e s .  Ev en  in  num ber s som e 

s m a l le r  s c h o o ls  h o ld  t h e i r  own in  p ro d u c t io n  o f  s c ie n c e  m a jo r s . W hil e  th e  

m a jo r i ty  o f  s c i e n t i s t s  g r a d u a te  from  th e  l a r g e r  u n i v e r s i t i e s ,  i n  te rm s  

o f  p e rc e n ta g e s  an d a b s o lu t e  nu m be rs  som e l a r g e  u n i v e r s i t i e s  h av e  n o t  p ro 

du ce d s c ie n c e  m a jo rs  co m m ensu ra te  w it h  t h e i r  e n ro l lm e n ts .  A c u r s o r y  s tu d y  

o f c h e m is tr y  m a jo rs  g r a d u a t in g  fro m fo u r  O hio  c o l l e g e s  an d u n i v e r s i t i e s  sh ow s:

Num ber  o f B a c c a la u re a te  C h em is tr y  M ajo rs  G ra d u a ti n g

I n s t i t u t i o n 1976 197 2 19 68

Ohi o S t a te  U n iv e r s i ty 9 17 34

Ohi o U n iv e r s i ty 18 9 18

O b e r li n  C o ll e g e 24 14 34

C o ll e g e  o f  W oo st er 24 18 30

T h is  in fo rm a t io n  was  o b ta in e d  from  th e  A nnu al  R ep o rt  o f  th e  A m er ic an  C hem ic al  

S o c ie ty  on  th e  p r o d u c t i v i t y  o f  c h e m is tr y  m a jo rs  a t  t h e s e  I n s t i t u t i o n s .  One 

mus t be  c a r e f u l  n o t  to  e x t r a p o la t e  th e  f i g u r e s ,  b u t  th e y  do  i n d i c a t e  t h a t  somt  

u n d e rg ra d u a te  i n s t i t u t i o n s  have b een  a d i s p r o p o r t i o n a t e l y  l a r g e  s o u rc e  o f

s c i e n t i s t s .
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S c ie n c e  E d u c a ti o n  an d S c ie n c e  R esea rc h  B ud get  R e q u e s ts :

The  N a t io n a l  S c ie n c e  F o u n d a ti o n  b u d g e t r e q u e s t  f o r  F i s c a l  19 78  mak es  a  c l e a r  

d i s t i n c t i o n  betw een  w h at th e  ag en cy  s e e s  a s  th e  nee d  f o r  s u p p o r t  to  s c ie n c e  ed u

c a t i o n  an d th e  need  f o r  s u p p o r t  to  r e s e a r c h .  Th e b u d g e t a s k s  f o r  $ 6 8 8 .1  m i l l i o n  

f o r  b a s ic  r e s e a r c h  and  o n ly  $ 7 5 .7  m i l l i o n  f o r  s c ie n c e  e d u c a t io n .  T h is  i s  un

f o r tu n a te  s in c e  r e s e a r c h  an d e d u c a t io n  go  han d in  h a n d . A t t h e  u n d e rg ra d u a te  

l e v e l ,  th e  em p h asis  on  s c ie n c e  i s  on  c o u rs e  wor k an d to  a  l e s s e r  e x te n t  on  r e 

s e a r c h .  At th e  g r a d u a te  l e v e l  t h i s  p r o p o r t io n  i s  r e v e r s e d .  Ev en  p u re  s c i e n t i f i c  

r e s e a r c h  dep en d s on  w e l l - e d u c a t e d  s c i e n t i s t s .  Fu nd s f o r  s c ie n c e  e d u c a t io n  m ust  be  

s i g n i f i c a n t l y  g r e a t e r  th a n  th e  10  p e rc e n t  o f  r e s e a r c h  e x p e n d i tu r e s  NSF h as  

r e q u e s te d  f o r  F i s c a l  1 9 7 8 . (S ee  A ppe ndix  A .)  We rec om me nd a  t a r g e t  r a t i o  o f  o n e -  

t h i r d .  We s u p p o r t  D r.  P o s v a r 's  s ta te m e n t  an d a g re e  t h a t  n e i t h e r  e d u c a t io n  n o r 

r e s e a r c h  sh o u ld  be fu n d ed  a t  th e  e x p en se  o f  th e  o t h e r .

NSF' s lo n g - te rm  r e c o r d  o f  p ro m o ti n g  e x c e l l e n t  u n d e rg ra d u a te  e d u c a t io n  i s  

o u t s ta n d in g .  By a l l o t i n g  s m a l l  g r a n t s  to  u n d e rg ra d u a te  c o l l e g e s  f o r  i n s t r u c t i o n a l  

equip m en t an d sum mer r e s e a r c h  p ro gra m s e s p e c i a l l y ,  NSF h as  b een  a b le  to  p la n t  

th e  se ed s  o f  r e s e a r c h  i n  th o s e  i n s t i t u t i o n s .  S tu d e n ts  in  many c o l l e g e s  a re  

now a b le  to  u se  s o p h i s t i c a t e d  eq u ip m en t a s  a  p a r t  o f  t h e i r  e a r l y  t r a i n i n g  

in  a way t h a t  wa s n o t p o s s ib l e  tw en ty  y e a r s  a g o . To my k n o w le d g e , NSF has  

bee n  th e  o n ly  s o u rc e  o f  fu n d s  f o r  su ch  w id e b a s ic  t r a i n i n g  in  th e  u n d e rg ra d u a te  

s c ie n c e s  i n  t h i s  c o u n tr y .  T h is  NSF r o l e  i n  im p ro v in g  u n d e rg ra d u a te  e d u c a t io n  

i s  r e s p o n s ib le  in  th e  m ai n  f o r  th e  h ig h  q u a l i t y  o f  s c ie n c e  e d u c a t io n  in  our 

n a t io n  to d a y .

S c ie n c e  E d u c a ti o n  a s  P a r t  o f  S c ie n c e  C ont in uu m :

We a re  co n cern ed  t h a t  c e r t a i n  b i l l s  b e fo r e  C o n g re ss  would  p u t s c ie n c e  

e d u c a t io n  pro gra m s u n d e r  d i f f e r e n t  c o n t r o l .  Th e p ro p o se d  t r a n s f e r  o f  th e  

s c ie n c e  e d u c a t io n  p ro g ra m s o u t  o f  NSF to  a  new  D ep art m en t o f  E d u c a ti o n  wou ld  

fr ag m en t th e  t o t a l  s c ie n c e  e f f o r t  an d , we b e l i e v e ,  m ig h t w e l l  re d u c e  th e  q u a l i t y



171

o f  t h a t  e f f o r t .  Th e p r e s e n t  s t r u c t u r e  o f  NSF p ro v id e s  th e  n e c e s s a r y  fr a m e 

wor k f o r  th e  co n ti nuum  o f  s c ie n c e .  B o th  s c ie n c e  e d u c a t io n  an d s c i e n t i f i c  

r e s e a r c h  a r e  i m p l i c i t  to  th e  t o t a l .

We b e l i e v e  t h a t  th e  p r e s e n t  im b a la n c e  betw een  s u p p o r t  f o r  r e s e a r c h  

an d e d u c a t io n  i s  im p ro p e r.  T h is  s h o u ld  n o t  be  i n t e r p r e t e d  to  mean t h a t  we 

a re  c r i t i c a l  o f  th e  q u a n t i t y  o f  fu n d s  f lo w in g  to  r e s e a r c h .  We commend t h i s  

u se  o f  r e s o u r c e s ,  p r o v id in g  some b a la n c e  w it h  s c ie n c e  e d u c a t io n  i s  r e s t o r e d .  

" L i t t l e  S c ie n c e "  S u p p o r t:

How ev er , we wou ld  s u g g e s t  s e r i o u s  c o n s id e r a t i o n  o f  an  e a rm a rk in g  o f  

fu n d s w i th in  th e  b a s ic  r e s e a r c h  b u d g e t to  s u p p o rt  " l i t t l e  s c i e n c e . "  P e rh ap s  

th e  m ost  e x c i t i n g  r e s e a r c h  i s  by  d e f i n i t i o n  b ig .  I t  r e q u i r e s  te am s o f  r e s e a r c h e r s  

m asses  o f  c o s t l y  eq u ip m ent an d huge q u a n t i t i e s  o f  d o l l a r s .  B ig  s c ie n c e  

can  be  ac co mmod ated  o n ly  a t  gov ern m en t r e s e a r c h  c e n t e r s ,  in  i n d u s t r y  o r  on  

l a r g e  u n i v e r s i t y  cam puse s.  I t  i s  e a sy  f o r  e q u a l ly  im p o r ta n t  ( i f  l e s s  d ra m a ti c )  

" l i t t l e  s c ie n c e "  to  be  dow npla yed  o r  even  ig n o re d . Many im p o r ta n t  d i s c o v e r i e s ,  

how ever,  hav e com e from  " l i t t l e  s c ie n c e "  —  c a r r i e d  o u t by  a s i n g l e  r e s e a r c h e r ,  

w i th  m odes t equ ip m ent n e e d s  and  an  e q u a ll y  m odes t b u d g e t.  " L i t t l e  s c ie n c e "  

r e s e a r c h e r s  r e s id e  on  c o l l e g e  an d u n i v e r s i t y  cam puse s o f  a l l  s i z e s ,  a l l  o v e r  

th e  c o u n tr y ,  c o n c e n t r a te d  m ore  in  some  d i s c i p l i n e s  th a n  i n  o t h e r s  b u t  w it h  

g r e a t  p o t e n t i a l  to  make im p o r ta n t  c o n t r i b u t i o n s  to  new s c i e n t i f i c  know le dge.

To in s u r e  t h a t  som e f u n d in g  i s  a v a i l a b l e  f o r  su ch  r e s e a r c h ,  we u rg e  

th e  C ongre ss  to  e a rm ark  a  p e rc e n ta g e  o f NSF b a s ic  r e s e a r c h  fu n d s  i n  a l l  f i e l d s  

f o r  sm a ll  r e s e a r c h  p r o j e c t s .  What c o n s t i t u t e s  s m a l l  r e s e a r c h  v a r i e s  fro m  

d i s c i p l i n e  to  d i s c i p l i n e .  F o r i n s t a n c e ,  p h y s ic s  r e s e a r c h  w i th  i t s  co m pl ex  

equip m ent n e e d s  i s  l i k e l y  t o  be  much m or e e x p e n s iv e  th an  r e s e a r c h  in  th e  s o c ia l  

s c ie n c e s .  We b e l i e v e  t h a t  a fo rm u la  can  be  d e v e lo p e d  to  g u a ra n te e  a r e a s o n a b le

87- 769 0  - 77 - 12
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s h a re  o f  th e  b a s ic  r e s e a r c h  fu n d s  f o r  " l i t t l e  s c i e n c e ."  F o r i n s t a n c e ,  tw e n ty  

p e rc e n t  o f  th e  fu nds f o r  S o l id  S t a t e  P h y s ic s  m ig h t be  s e t  a s id e  f o r  p r o j e c t s  

o f  $ 3 5 ,0 0 0  o r  l e s s .  For Eco no m ic s r e s e a r c h ,  w hic h  i s  l e s s  e x p e n s iv e , a l a r g e r  

p e rc e n ta g e  co u ld  be  s e t  a s id e  f o r  r e s e a r c h  g r a n t s  o f  $ 3 5 ,0 0 0  o r  l e s s .

" L i t t l e "  In s t r u m e n ta t io n  G ra n ts :

Some In s t ru m e n ta t io n  p ro g ra m s a t  NSF h av e  a f l o o r  on  th e  p r i c e  o f  eq u ip m en t 

th e y  w i l l  h e lp  fu n d . We a s k  C o n g re ss  t o  s e t  a s id e  som e o f  th e  i n c r e a s e  

w hic h  NSF h as  r e q u e s te d  f o r  i n s t r u m e n ta t io n  f o r  r e s e a r c h  e q u ip 

m en t u sed  in  " l i t t l e  s c i e n c e ."  We w ould  s u g g e s t  no  l e s s  th a n  f i f t e e n  p e r c e n t  

o f  th e  t o t a l  i n s t r u m e n ta t io n  b u d g e t be s e t  a s id e  f o r  e q u ip m en t g r a n t s  o f 

$ 2 5 ,0 0 0  o r  bel ow .

We a l s o  u rg e  t h a t  NSF s e e k  q u a l i f i e d  s c i e n t i s t s  fr om  n o n -P h . D .- g r a n t in g

i n s t i t u t i o n s  in  g r e a t e r  num ber s t o  s e rv e  a s  r e v ie w e r s  f o r  th e  i n s t r u m e n ta t io n

an d b a s ic  r e s e a r c h  p r o p o s a l s .

NSF S c ie n c e  E d u c a ti o n  P ro g ra m s:

My e x p e r ie n c e  w it h  NSF g r a n t s  h a s  b een  r e l a t e d  t o  I n s t r u c t i o n a l  S c i e n t i f i c

E qu ip m en t Pro gr am  (ISE P)  g r a n t s ,  C o m p re h en siv e  A s s i s ta n c e  to  U n d e rg ra d u a te  

S c ie n c e  E d u c a ti o n  (CAUSE) an d i t s  p r e d e c e s s o r ,  th e  C o ll e g e  S c ie n c e  Im pro vem en t 

P ro gr am  (C O SIP ),  an d a s e v e n te e n -y e a r  in v o lv e m en t w it h  th e  U n d e rg ra d u a te  R e se a rc h  

P a r t i c i p a t i o n  (URP) pro gra m  —  a l l  S c ie n c e  E d u c a ti o n  p ro g ra m s. Th e URP pro gra m  

h as  s p a rk e d  th e  r e s e a r c h  o f  W o o s te r 's  c h e m is tr y  d e p a r tm e n t . The  W oost e r t e n -  

we ek  sum mer pr og ra m  i s  on e i n  w hic h  th e  s tu d e n t  i s  f i n a n c i a l l y  s u p p o r te d  an d 

th e  f a c u l ty  mem ber  g iv e s  h i s  ti m e  and  e n e rg y  to  in t r o d u c e  th e  u n d e rg r a d u a te  to  

s c i e n t i f i c  r e s e a r c h .  W hi le  th e  g o a l  o f  t h i s  p ro gra m  i s  n o t p u b l i c a t i o n ,  

in  o u r  d e p a rt m e n t a t  l e a s t  one r e s e a r c h  p a p e r  i s  p u b l is h e d  e v e ry  y e a r  a s  a 

r e s u l t  o f  th e  URP pro gra m .



In  v ie w  o f  NSF' s c u tb a c k  o f  URP s u p p o r t  in  th e  F i s c a l  19 78  b u d g e t,  I 

wou ld  l i k e  to  sp eak  to  th e  v a lu e  o f  t h e  p ro g ra m , a  v a lu e  q u i t e  a p a r t  fr om  i t s  

r o l e  in  p ro d u c in g  s c i e n t i s t s .  One o f  o u r  GLCA s c i e n t i s t s  sums  up  t h e  f e e l i n g s  

o f  n e a r ly  a l l  o f us  when he s a y s ,  "We b e l i e v e  t h a t  th e  v a lu e  o f  URP h a s  bee n  

p r im a r i ly  i t s  e d u c a t io n a l  b e n e f i t  t o  th e  s tu d e n t s  —  show in g th em  in  a  way  

n o t o th e rw is e  p o s s ib l e  th e  m e th o d s , f r u s t r a t i o n s  an d s a t i s f a c t i o n s  o f  s c i e n t i f i c  

r e s e a r c h . "  N o th in g  e x p la in s  th e  s c i e n t i f i c  p ro c e s s  so  w e l l  a s  th e  h a n d s -o n  

a p p ro a c h  to  r e s e a r c h  t h a t  URP p r o v id e s .  The  f a c t  t h a t  74 6 p r o p o s a l s  w ere  

s u b m it te d  t h i s  y e a r  f o r  a  p ro b a b le  181 g r a n t s  sh ow s t h a t  o t h e r  s c i e n t i s t s  a g re e

w ith  u s .  We ho pe t h a t  yo u w i l l  I n c r e a s e  th e  s u p p o r t  to  th e  U n d e rg ra d u a te  

R e se a rc h  P a r t i c ip a t i o n  p ro gra m  by  e a rm a rk in g  $ 5 .0  m i l l i o n  in  th e  b u d g e t.

We a l s o  n o te  t h a t  th e  new M in o r i ty  C e n te rs  f o r  G ra d u a te  E d u c a ti o n  p re c lu d e  

a l l  b u t P h .D .-g r a n ti n g  i n s t i t u t i o n s .  O pen in g th e  pro gra m  to  i n s t i t u t i o n s

aw ard in g  m a s t e r 's  d e g re e s  w o u ld , we b e l i e v e ,  a s s i s t  in  a t t r a c t i n g  a  g r e a t e r  nu mbe r

o f m in o r it y  s tu d e n ts  i n to  g r a d u a te  e d u c a t io n .

We reco mm end  t h a t  c e r t a i n  o th e r  S c ie n c e  E d u c a ti o n  p ro gra m s s h o u ld  be  g iv en

s u p p o r t  t h a t  i s  co m m ensu ra te  w it h  th e  p ro v en  nee d  f o r  th em , a s  f o l lo w s :

SUMMARY OF BUDGET REQUESTS FOR 
SELECTED NATIONAL SCIENCE FOUNDATION EDUCATION PROGRAMS 

( I n  M il li o n s  o f  D o l la r s )

AASCU, ACM
Name o f  Pro gr am  NSF FY 19 78  R eq u est GLCA, NAICU R eq u est P re v io u s  Pro gr am  Hig h (Y ear)

C om pre hensi ve A s s is ta n c e  
to  U n d erg ra d u a te
S c ie n c e  E d u c a ti o n  Ay . A
(CAUSE) 2 0 .0 1 0 .0 ( '  7 6)  p re d v ce : s  >•

L ocal C ours e
Im prov em en t (LO CI) 3 .0 5 .0 1 .0 C 7 7 )

I n s t r u c t i o n a l  S c i e n t i f i c  
Equ ip m en t (ISE P) 3 .8 8 .0 8 .9 ( '6 4 )

F a c u lt y  P r o fe s s io n a l  
D ev el op m en t 2 .5 5 .0

a .  4 .0
b . 1 .3

( '7 D
( ’ 73 )Pr e “ e c e s s o r s



174

SUMMARY OF BUDGET REQUESTS FOR 
SELECTED NATIONAL SCIENCE FOUNDATION EDUCATION PROGRAMS 

(In Millions of Dollars)

AASCU, ACM
Name of Program NSF FY 1978 Request GLCA, NAICU Request Previous Program High (Year)

Undergraduate Research
Participation (URP) 2.1 5.0 6.8 (’66)

Student-Originated
Studies (SOS) 1.0 2.0 2.0 (’72)

Student Science
Training (SSTP) 2.4 3.4 2.4 ('64)

Teacher Training
Programs 4.0 15.0 24.3 (’65)

College Faculty Work
shops, Short Courses 1.0 5.0 5.5 ('68)

In the Interest of saving time, I will not describe each of these

programs, but I will be glad to provide further comments either by answers

to your questions or for the record.

Thank you very much for hearing our case. We appreciate the strong

support this Subcommittee has always provided to science education.
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A ppen dix  A

NATIONAL SCIENCE FOUNDATION
Support of Science Education f. Basic Research*, FT 1967-1978 

In FT '67 Dollars

•Science Education does not Include Craduate Student Support or Traineeahlps, Technological 
Innovation in Education and Public Understanding of Science.
Baalc Research Includes only Mathematical 6 Fhyalcal Sciences 6 Engineering; Astronomical, 
Atmospheric, Earth 6 Ocean Sciences, and Biological, Behavioral and Social Sciences.
Sources: NSF Annual Reports-FT 1967, 1968, 1969, 1970, 1971, 1972, 1973, 1974, 1975 

FT 1978 Budget Estimate to Congress from NSF
Consumer Price Index for Urbsn Mage Earners 6 Clerlcan Workers. Bureau of Labor 
Statistics, Dept. of LaborEconomic projections of the Council of Economic Advisers, Office of Mgmt. 6 Budget 

Independent Colleges Office 2/77

Independent Colleges Office 
February, 1977
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Senator  Kennedy. Ms. Singleton, we’re happy  to  have you here.
Ms. S ingleton. Mr. Chairman, I want to thank you for the oppor

tuni ty to speak at this time. You have before you a copy of the 
prepared text  from which I will speak. I would like to highl ight 
a few of the points th at are made in tha t text.

My name is Lillie King Singleton. Currently I serve as institute 
associate in the University  of Alabama’s Insti tute  of Higher  Educa
tion Research and Services while working toward  my doctorate in 
higher  education adminis tration.  I am here to present the views of 
the American Association of Community and Jun ior  Colleges and 
its member institutions on science education in the 2-year colleges. 
You may wonder how such a connection develops. I would like to take 
a moment to elaborate on that.

From 1967 to 19751 served as chairperson of the Division of Natural 
Sciences and for part of that  time also as director  of Federa l pro
grams at Lawson State Community College in Birmingham, Ala. 
Part of my work at the university involves provid ing services to the 
Sta te’s junio r colleges and I hope to be of continued service to Ala
bama’s 2-year colleges when mv doctoral work is completed this 
spring.

I have had considerable experience with NSF  science education 
programs, including the old college science education programs and 
summer institutes for science students and teachers. I have been a mem
ber of the National Science Teachers Association since 1958, and have 
held several leadership positions in this organization. In 1970-71 I 
served as president of the Alabama Association of Jun ior  College 
Science Teachers.

The community and junio r colleges and technical institutes on 
whose behalf I speak are a major force in higher education today. 
Unfortunately, to date the ir role has not been recognized adequately 
in science education awards  made by the National Science Founda
tion.

In his recent testimony before this subcommittee, science educa
tion division, director Dr. Harvey Averch spoke of his directo rate’s 
plans for fiscal 1978. These are designed “to strike  a reasonable 
balance between our responsibility to provide the educational base fo r 
our research systems and the need to be responsive to new audiences 
who have broader, more generalized requirements  for science educa
tion.”

Implied here, I  believe, is a response to the concerns that AACJC 
has been expressing over the years. I  hope my statement today can be 
viewed as a constructive  set of suggestions to help NSF reach this 
goal.

I will make three major  recommendations:
Firs t, that for a period of several years, unti l it has time to have 

impact, a set-aside for 2-year colleges of 30 percent of  program funds 
should be provided for those programs which support science educa
tion at the undergraduate level. Currently these programs include 
comprehensive assistance to undergraduate science education 
(CA USE ), local course improvement program (LOC IP), and in
structional scientific equipment program (I SEP).  If  program names 
are changed or programs are merged, as NSF currently plans, the 
principle  of the set-aside would remain the same.
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Second,  th e Science Ed uc at ion Developmen t and Resea rch  Div ision 
sho uld  be given funds to underta ke  a needs assessmen t of science 
edu cat ion  in 2-yea r colleges.

Se na tor K ennedy. A s I  un de rst an d it,  t ha t has  not been done?
Ms. S ingleton. To my know ledge, it h as n ot been done.
Se na tor Kennedy. Th e po int is the re are  oth er people working 

in science a t these  j un ior colleges. Do ing  a real review an d eva lua tion  
of  thes e pro gra ms , and  how the y can be str ength ened  and supported 
wou ld be extr emely  useful as I un de rst an d it.

Ms. S ingleton. Exa ctl y,  Se nator .
Se na tor K ennedy. I  do not  know  why it has  no t been done. Do you 

know wh y ?
Ms. S ingleton. No, I have no idea.  Bu t I wou ld ag ain place em

phasi s on my view, and  th at  of  AACJ C,  th at  it is ind eed  som eth ing  
th at  should be done.

Wh en we look at science prog ram s and, in fac t, to ta l pro gra ms  at  
junior  colleges com pared to  those of 4-year  colleges an d universities, 
we can not e sign ificant differences in such are as as the  clientele bein g 
served, insti tut ion al philos oph ies , edu cat ional del ive ry system s, and  
in teachin g meth ods used. These  and othe r diffe rences do need to be 
tak en int o con side ratio n by N SF as it des igns  prog ram s and  guide 
lines  th at  add ress  needs th a t are pecu lia r to 2-y ear  colleges. So we 
do, feel th at  the needs  a ssessment stu dy  s hould  be done  wi th all haste .

Th e th ird recommenda tion  is to correct wh at ap pe ars to be a gen
era l ine qu ity  in the  pee r review process. NSF  should  make sure  th at  
a major ity  of  reviewers  of  pro posal s from  2-y ear  colleges are the m
selves 2-y ear  college people. Th is is the  only  way we can  have  tru e 
peers  do ing the reviewing.

I would emphasize again  the fact  th at  2-y ear  colleges are  a ma jor  
force  in Am eric an hig her edu cat ion . Th ey  cu rre nt ly  enr oll  over 4 
mil lion  stu dents in degree pro gra ms . Th is is abo ut 33 perce nt of the  
total un de rgradu ate po pu latio n in the  Na tion, and ne ar ly  55 perc ent 
of en terin g fresh men.

Comm unity  and  ju nior  colleges and  tech nical insti tu tes are  the  
poin t of  first  access to postsecondary edu cat ion  o f m any  o f t he  gr oups  
th at  N SF—an d Congress—is  an xio us to  serve, an d dr aw  i nto  sc ientific 
careers. Inc lud ed here are  b lack s, M exican Am eric ans , A me rican In di
ans, women, old er students , an d low-income pers ons  of  all type s. By 
negle cting  the needs  of  the 2-y ear  colleges in science  edu cat ion , the  
needs  of these people  are  also b ein g neglected.

Women  are  at tend ing college in dram ati ca lly  incre as ing numbers. 
According  to Census  Bu rea u figures,  the tot al un de rg radu ate enrol l
ment of  women increased by 45 perce nt from 1970 to  1975. Th e 2-year 
college is at trac tin g an imp ressive sha re of  these women. Recently 
publi she d fa ll 1976 enrol lment figures show this. Fr om  1974 to 1976 
the numb er of  full-t ime fem ale stu dents in all in sti tu tio ns  increased 
by 11.3 per cen t, but in 2-y ear  insti tu tio ns  the  increase  was 22.4 pe r
cent.  An  almost paral lel  increase was evidence d fo r pa rt- tim e female 
students . Also.  56 percen t of  first-  and second-year un de rgradu ate 
stu de nts wi th fam ily  incom es un de r $10,000 at tend  2-y ear  colleges.

The  su pp or t which 2-y ear  colleges receive from N SF is nowhere 
ne ar  a level ap prop ria te  to th ei r imp act  on the  edu cat ion  of studen ts 
in sciences.
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For exa mple, RU LE (now  L O C IP ),  des igned to give tea ch ing  
fac ult ies  the  ch ance  to  do i nn ov ative  w oik  in tli ei r courses, aw arded 6 
pe rce nt  of  its  gr an ts  (4 perce nt of  its  fund s) to 2-y ear  colleges in 
fiscal 1976.

In  IS E P , 5.2 percen t of  the g ra nt s (3.4 perc ent o f f un ds ) were made 
to 2- year colleges.

CAUSE , comprehensive  un de rg radu ate prog ram ass ista nce , had a 
set- asid e f or  2-year  colleges in fiscal 1976. An d note the differen ce—28.8 
per cent o f th e g rant s f or  22.9 pe rcen t of  tlie fun ds, were made to 2 -yea r 
colleges. In  fiscal 1977 the set -as ide  was drop ped, thou gh  Congress 
dir ec ted  th at  the CA USE  em phasi s should be on 2-y ear  an d 4-year  
un de rg radu ate ins tituti ons. We  do no t ye t know wh at th e sto ry  will be 
fo r CA USE  aw ard s th is  year.  How ever, if  the  po rti on  aw ard ed to 
2-y ear  co lleges is down si gn ificantl y, we wi ll feel  t hat  a n inj us tice lias 
been done to our colleges an d to the ir  stud ent s.

I wou ld like  to take a look at  the  NSF budget for a mom ent. The  
ap pr op riat io n for 1977 (in clud ing the  de faul ts and ca rry ov ers ) was 
$797.9 mi llio n. As we kn ow, mu ch of th is budget fund s rese arch, most  
of whi ch is ca rried  in un iversit y and 4 -year colleges.  A nd  whi le not for 
edu cat ion  a s such, it  does prov ide research  experie nce  fo r fac ul ty and  
stu de nts and  for  the  genera l s tre ng th  of these  insti tu tio ns .

Th e 1977 budget fo r science edu cat ion  is $74.3 mi llio n—note th at  
th is is less th an  10 perc en t of  the tota l N SF  budge t.

Ano ther  area to which I feel I must speak, and on which I beg yo ur  
at tent ion,  is my  concern  th a t N SF has  a hig h tra ck  record  f or  re jec tin g 
2-y ear  college proposals.  One consequence of th is reject ion  pa tte rn  is 
th at  2-y ear  col leges are  discou rag ed from su bm itt ing NSF prop osals. 
A ft er  al l, t her e h as to be some chance fo r success befo re it  seems worth  
the effort  a nd  the  cost  e xpend ed in developing  a pro posal . The  resu lt 
is th at NSF receives re la tiv ely low “p rop osa l pressure’’ in most pr o
gram s from  2 -yea r colleges. Iro nic ally, th is  s itu at ion give s a  rat ion ale  
fo r the lower level of  a wa rds to 2-year colleges . I  wou ld hope  t hat  the 
subcom mit tee would see fit to recommend N SF fund s th at  would  allow 
some reli ef in th is  area.

Le t me close by  summ arizi ng  the  rec om menda tion s I  hav e m ade  or  to 
which  I  have made i nfe ren ces  du rin g th is t est imony .

F ir st , th at  a 30 perc ent  se t-as ide is needed fo r 2- year colleges  in those 
program s th at  su pp or t un de rg radu ate science  edu cat ion . Cu rre nt ly  
thes e ar e CAUS E.  L O C IP , and I S E P .

Second, fo r 2-y ear  colleges, the  concept of  “p eer" ap prop riate fo r 
pro posal  review must beg in wi th tru e peers, those involved in th at  
edu cat ional set tin g. A majo rit y of 2-y ear  college pro posal reviewe rs 
should  be 2-year  college people.

Thi rd , NSF  should  be pro vided with ad dit ion al  fund s to un de rta ke  
a needs  assessment of  science educat ion  at the  2 -ve ar college. Th is will 
pro vid e the fac tua l and conceptual bas is fo r the develop men t of N SF 
science edu cat ion  prog rams and  prog ram req uir em ents be tte r me eting  
2-y ear  college needs.

Fo ur th , among  such  prog ram s should be one which fun ds  science 
and engin eering techno logy courses in whi ch 2-year  colleges are  
hea vily inv olved.

F if th , a nd  final ly,  N SF should  en gage in pos itiv e outreach  to  2- year 
colleges and othe r un de rg radu ate in sti tu tio ns  which pro vid e science
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education to a significant proport ion of American students. We rec
ognize and appreciate the work that the NSF science education staff 
is already doing in providing technical assistance to this clientele. 
However, one clear problem is that  the staff apparently cannot afford 
the travel which would permit more of such activity. A larger travel 
budget, particu larly directed toward informing and encouraging 
broader participat ion in N SF programs, would help.

An approach which might be helpful is that  adopted by the National 
Endowment for the Humanities. This is the “consultan t grant ,” low 
cost and available to  a high percentage of applicants.  The gran t pays 
for the services of a consultant  who is an expert in the field who will 
help the applicant analyze and improve the course under consideration.

Mr. Chairman, before I close, I want to say to you that  Dr. David »
Matthews, president of the University  of Alabama, whom I am certain 
you remember, asked me to bring  you his warm and personal greetings.

I want to thank the chairman and the subcommittee for allowing 
me the opportuni ty to br ing these recommendations to you. Na turally , *
I hope that you will adopt them.

Senator Kennedy. I think you have some very interesting  ideas.
You reminded us about the importance of the role of the junior col
leges in science and science education, of the contributions tha t they 
can make. I think your suggestions are very interes ting and will be 
very helpful to us.

Senator  Schweiker.
Senator  Schweiker. In your statement, you cited the figures under 

the CAUSE program. T note the difference 28.8 percent—this is on 
page 6 of your testimony— 28.8 percent of the gran ts for 22.9 percent 
of the funds were made to 2-year colleges. Then you say in fiscal 1977 
the set-aside was dropped, Congress directed that  CAUSE emphasis 
should be on 2- and 4-year  undergraduate institutions.

Now, since getting this testimony together, do you have any indica
tion a t all as to what is happening in that  category ? Is i t still too early 
to assess whether the fund ing has decreased or not ?

Ms. Singleton. I do not have any idea at all at this point in time.
Those awards have not been made yet so we cannot tell how the junior  
colleges may fare with the current  year’s program awards. But as 
soon as that  information is available, we will be happy to get it to 
you.

Senator  Schweiker. Very key point. I  th ink you raise a good issue.
Ms. Singleton. Thank you. •
[The prepared statement  of Ms. Singleton follows :]
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Mr. Chairman, my name is Lillie King Singleton. Currently I serve 

as Institute Associate in the University of Alabama's Institute for 

Higher Education Research and Services while working toward my doctorate 

in higher education administration. I am here to present the views of 

the American Association of Community and Junior Colleges and its member 

institutions on science education in the two-year colleges.

From 1967 to 1975 I served as Chairperson of the Division of Natural 

Sciences and for part of that time also as Institutional Grantsperson at 

Lawson State Junior College in Birmingham, Alabama. Part of my work at the 

University involves providing services to the state's junior colleges and 

I hope to be of continued service to Alabama's two-year colleges when my 

doctoral work is completed this spring. I have also had considerable 

experience with NSF science education programs, Including the old College 

Science Education Programs and summer institutes for science students and

teachers. I have been a member of the National Science Teachers Association 

since 1958, and have held several leadership positions. In 1970-71 I 

served as President of the Alabama Association of Junior College Science

Teachers.

The community and junior colleges and technical institutes on whose 

behalf I speak today are a major force in higher education today. Unfor

tunately, to date their role has not been adequately recognized in science 

education awards made by the National Science Foundation.

In his recent testimony before this Subcommittee, Science Education 

Division Director, Dr. Harvey Averch spoke of his Directorate's plans for
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fiscal 1978. These are designed "to strike a reasonable balance between 

our responsibility to provide the educational base for our research sys

tems and the need to be responsive to new audiences who have broader, 

more generalized requirements for science education." Implied here, I 

believe, is a response to the concerns that AACJC has been expressing 

over the years. I hope my statement today can be viewed as a construc

tive set of suggestions to help NSF reach this goal.

I will make three major recommendations:

First, that for a period of several years, until it has time to have 

impact, a setaside for two-year colleges of 30% of program funds should be 

provided for those programs which support science education at the under

graduate level. Currently these programs include Comprehensive Assistance 

to Undergraduate Science Education (CAUSE), Local Course Improvement Pro

gram (LOCIP), and Instructional Scientific Equipment Program (ISEP). If

program names are changed or programs are merged, as NSF currently plans,

the principle would remain the same.

Second, the Science Education Development and Research Division should

be given funds to undertake a needs assessment of science education in two-

year colleges. This needs assessment could ultimately lead to a restruc

turing of NSF science education programs so that they better meet the needs

of this type of institution. For example, we would hope for a reinstate

ment of a program supporting science and engineering technologies which 

would address a very important aspect of the two-year college role in
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science education.

Third, to correct what appears to be a general inequity In the peer 

review process, NSF should make sure that a majority of reviewers of 

proposals from two-year colleges are themselves two-year college people.

Numerical and sociological Impact of two-year colleges. I earlier 

asserted that two-year colleges are a major force in American higher edu

cation. They currently enroll over four million students in degree pro

grams . In percentages, this is about 33% of the total undergraduate 

population in the nation, and nearly 55% of entering freshmen.

Community and junior colleges and technical institutes are the point 

of first access to postsecondary education of many of the groups that NSF —

and Congress —  is anxious to serve and draw into scientific careers. In

cluded here are Blacks, Mexican-Americans, American Indians, women, older 

students and low income persons of all types. By neglecting the needs of

the two-year colleges in science education, the needs of these people are

also being neglected. Two year college enrollments are 16% minority and

10% black. Of blacks enrolled in undergraduate studies, 28% attend two- 
1

year colleges.

Women are attending college in dramatically increasing numbers. Accord

ing to Census Bureau figures, the total undergraduate enrollment of women

Increased by 45% from 1970 to 1975. Much of this increase is attributed 

to the number of older women attending college —  the increase in atten

dance for women from 25 to 34 years of age increased by more than 100 per

1. Office of Civil Rights data.



cent during these years. The two-year college is attracting an impressive 

share of these women. Recently published fall 1976 enrollment figures 

show this. From 1974 to 1976 the number of full time female students in

all institutions increased by 11.3 per cent, but in two-year institutions

the increase was 22.4 per cent. Over the same years the number of part

time female students in all institutions increased by 16.8 per cent, but 
1

in two year institutions the increase was 22.5 per cent.

A number of two-year colleges enroll sufficient numbers of minority

students (over 50%) to qualify and participate in the M1SIP (Minority 

Institution Science Improvement Program) program. However, most minority 

students must be reached through other institutions, and science education 

support to two-year colleges is an important means of assisting these

students.

56% of first and second year undergraduate students with family

incomes under $10,000 attend two-year colleges, while 46% of such students 
2

from families in the $10,000-14,999 do so.

What is the two-year college role in science education? Actually we

can point to three roles.

1) Two-year college students in baccalaureate degree programs.

Many students who will get B.S. or B.A. degrees begin their work at a

two-year college. About 41% of our current students are in transfer

1. See Chronicle of Higher Education, February 7, 1977, February 22, 197

2. Bureau of the Census Data: School Enrollment. Current Population 
Reports: October 1975.



programs. A study of the two-year college freshmen class of 1968 re

vealed that 522 had transferred by 1972. Considering the numbers involved, 

this is a lot of students. Currently about 1,600,000 students are en

rolled in transfer programs, many in the scientific disciplines.

2) Two-year college engineering technology occupational programs.

These science programs train students to work with scientists and engineers 

and in technological occupations that require scientific competencies.

About 382 of the two-year college students are enrolled in occupational 

programs and of these, half are in science and engineering related programs 

at least 750,000 students.

3) Two-year college contribution to science literacy. This comes 

about in many ways: courses taken by students in non-sclentific curricula 

as well as the colleges* active adult education and community service pro

grams. As community based institutions they have great ability to reach

out to people for courses and public programs on science-related subjects.

The support which two-year colleges receive from NSF is nowhere near

a level appropriate to their impact on the education of students in sciences

Consider the total NSF budget for a moment. The program level (appro

priated funds plus deferrals and carryovers) for fiscal 1977 is $797.9 

million. As we know, much of this budget funds research, most of which is 

carried on in universities and four-year colleges, and while not for educa

tion as such it provides research experience for faculty and students and

general strength to these institutions. The 1977 budget for science educa

tion is $74.3 million —  less than 102 of the total NSF budget.
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I  w ish I  co ul d t e l l  you  e x a c tl y  th e  p o r ti o n  o f  t h i s  10% wh ich go es  to  

tw o-y ea r c o l le g e s . Even  o f th o se  pr og ra m s wh ich  a re  d ir e c te d  to war d un d er

g ra d u a te  e d u ca ti o n  th e  p o r ti o n  i s  s m a ll . The N a ti o n a l C ouncil  f o r  R es ou rc e 

Dev elop men t, an  a d ju n c t c o u n c il  o f AACJC, has  anal yze d  some o f NSF 's aw ar ds  

in  th e  sc ie n c e  ed u ca ti o n  re so u rc e s  im prov em en t and  manpower  pr og ra m s fo r  

f i s c a l  19 76 . (See  th e  nex t p a g e ) .

Thu s, RULE (now LOCIP), d es ig n ed  to  g iv e  te a c h in g  f a c u l t i e s  th e  ch an ce  

to  do in n o v a ti v e  work in  t h e i r  c o u rs e s , ga ve  6% o f i t s  g ra n ts  (4% o f  fu nds)  

to  tw o-y ea r c o ll e g e s  in  f i s c a l  19 76 .

In  ISEP , fo r  eq uipm en t fo r  u n d e rg ra d u a te  sc ie n c e  c o u rse s , 5.2% o f th e  

g ra n ts  (3.4 % o f  fu nds ) we re  made to  tw o-y ea r c o l le g e s .

CAUSE, co m pr eh en sive  u n d e rg ra d u a te  pr og ram a s s i s t a n c e , ha d a s e ta s id e  

fo r  tw o-y ea r c o ll e g e s  in  f i s c a l  19 76 . And n o te  th e  d i f fe r e n c e  — 28.8%  of 

th e  g ra n ts  fo r  22.9% of  th e  fu n d s , were made to  tw o-y ea r c o ll e g e s !  In  

f i s c a l  1977 th e  s e ta s id e  was  d ro pped , thou gh  Con gr es s d ir e c te d  th a t  th e  

CAUSE em ph as is  sh ou ld  be  on  tw o-y ear and  fo u r- y e a r  u n d erg ra d u a te  i n s t i t u 

t io n s .  We do no t y e t know wha t th e  s to ry  w i l l  be  fo r  CAUSE aw ar ds  t h i s  

y e a r . Ho wever , i f  th e  p o r ti o n  aw arde d to  tw o-y ea r c o ll e g e s  i s  down s i g n i f i 

c a n t ly  we w i l l  f e e l  th a t  an  i n j u s t i c e  ha s be en  done  to  ou r c o l le g e s  and  to

th e i r  s tu d e n ts .

In  p o in ti n g  to  th e s e  pr obl em s I  do n o t w is h to  p o in t an  accu s in g  f in g e r  

a t  th e  NSF s t a f f .  In deed , many ha ve  be en  ex ceed in g ly  c o o p e ra ti v e , ha ve  w i l l 

in g ly  ap pea re d a t  m ee tings an d pro v id ed  in fo rm a ti o n  ab out NSF pr og ra m s.

We v e ry  much a p p re c ia te  th e  c o o p e ra ti o n  o f Dr . Ha rvey  Ave rch and h is  s t a t ; .

87 -769  0  - 77 -  13
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NATIONAL COUNCIL FOR RESOURCE DEVELOPMENT 

Categorical Funding Task Force 

FY 1976 Information

ACENCY

Nat iona l Sc ien ce Founda tion

Program Name
Dollar!
Expended

Dollars obtained by
Community  Colleges

Total  Nu mb er o f C omm.
College Rec . Awards Tota l Num be r o f Awards

1. Comprehensive 
As sistan ce  to  
Undergraduate 
Education  (CAUSE) 10 ,000 ,000 2 .2 90 ,0 00 17 59 "

2 . Un dergraduate 
In s tr u c ti o n a l 
S c ie n t if ic  Eq uip
ment 2,90 0,00 0 10 1,10 0 *1 7 327

• •3 .  Res truct uring  
Undergraduate 
Learning  Env iron 
ment Program (RULE) 1,00 0,00 0 37 ,000 * *  4 72

-- 4 . - Stud en t O ri g in 
ated  Stud ies 97 2,000 -0 - -0 - 69

5.  Secondary School 
Student Sc ience 
Tra in in g 1,90 0,00 0 - 0 - -0 - • •*1 2 5

6 . Women in  Scien ce 946,000 S.46S * “ *  1 33

*122 Prop osals su bm itted  - A 30 ! dec lin e  from 1975.
“ RULE Program has changed to  Lo ca l Course Improvement -  11 pr op os als  su bm itt ed .

‘ ‘ ‘ Community Co lleges no t e l ig ib le  in  1975; how eve r, they  w i l l  be e l ig ib le  in  
1976.
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However, It would appear that there are certain "systemic" problems

which need to be corrected. I will note some of them here:

1. Lack of understanding of the unique function, programs and teach

ing methodology at the two-year college. Until this year no staff members 

at NSF have had experience at these colleges. As a result, programs and 

guidelines have been developed which may effectively meet the needs of 

science programs at other types of institutions but do not necessarily

mesh with two-year college needs.

We recommend that Congress provide funds and require NSF to undertake 

a thorough needs analysis of science education programs at community and 

junior colleges. Following this, programs can be developed or revised 

which are better suited to two-year college needs. This should attract 

more an better proposals since the potential for success and real benefit 

to the two-year college science teaching function would be greater.

Secondly, we recommend that NSF establish a program similar to the 

now-discarded science and engineering technology program —  a program 

which will recognize the unique role of the two-year college in the produc

tion of technological personnel who work with scientists and engineers or 

in occupations requiring a base of scientific competence. This type of 

program, developed in consultation with two-year college people involved 

in this type of education, would serve important needs while making a sub

stantial contribution to our technological economy.

2. Peer Review. NSF should take extreme care to assure that a majority

of the reviewers of two-year college proposals for ALL programs be two-year

college people. Only these readers will have an adequate understanding of

the function and context of the two-year college. Thus the proposals would



be judged by people who truly are "peers" of the applicants.

Two-year colleges may suffer in the reviewing process from an elitist 

attitude toward their faculty and their programs. For example, it is true 

that fewer two-year college faculty hold the Ph.D. than do faculty at four 

year colleges and universities (although many hold degrees in science 

teaching). Since their function is teaching freshmen and sophomore courses 

and not research, it can be argued that their ability to teach is what 

should count. Faculty from elite universities may not share this value 

and in effect may be biased against two-year colleges . Again, we have 

noted that about half of two-year college students are in occupational 

programs of which about half are engineering and science-related. Although 

many of these program credits are ultimately transferrable toward a bacca

laureate degree, university-based reviewers may erroneously view them as 

not "scientific" and not deserving of NSF support.

Reviewers who come from two-year colleges would understand these fac

tors and judge the proposals from the point of view of their quality. In

appropriate reveiwers lacking two-year college experience can misjudge

proposals because of their lack of knowledge of the different institutional

settings.

One consequence of a fairly consistent rejection pattern is that two- 

year colleges are discouraged from submitting NSF proposals —  after all,

there has to be some chance of success before it seems worth the effort and

cost. The result is that NSF receives relatively low "proposal pressure" 

in most programs from the two-year colleges, and ironically this situation 

gives a rationale for the low level of awards to two-year colleges.
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Interestingly, in the CAUSE program, where NSF is required to fund 

two-year colleges (or was in fiscal 1976) the pattern is different. For 

CAUSE, 60 per cent of the reviewers of two-year college proposals are 

from those colleges. In 1976, 19.2% of all CAUSE reviewers were from 

two-year colleges. Overall in the Science Education Resources Improve

ment section, however, this pattern does not apply. The list of reviewers 

of SERI programs contains 828 names of which we were able to identify 

44 of these names as being from two-year colleges —  slightly over five 

per cent. For 1976 proposals, 7.2% of ISEP reviewers, and 8.6% of LOCIP 

reveiwers, were from two-year colleges. In the Science Education Develop

ment and Research Division only 2.4% of the reviewers were from two-year 

colleges. None of these figures, of course, tells us how reveiwers were 

allocated among specific proposals, but the figures do show that the pool 

of two-year college reveiwers is small.

3. Program guidelines or requirements specifically or indirectly

exclude two-year colleges. Some examples:

a. The fiscal 1977 guidelines for the Pre College Teacher

Development in Science Program specifically exclude two-year 

colleges. With their expertise in teaching, it could be assumed 

that two-year colleges have something to offer high school teachers 

who grapple with the same problem. In almost no cases are community 

colleges a part of local school districts. They operate quite 

independently, yet are community based and in some communities are 

the only accessible institution of higher education. To exclude the 

two-year colleges from eligibility deprives many pre-college teachers
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of a convenient and local source of developing a productive 

relationship with college science faculty.

b. The guidelines for the Women in Science program do not ex

clude two-year colleges (one grant was awarded) but they ignore 

the important possibility of attracting women into scientific careers 

at or through the technological/occupational levels. For some women, 

and perhaps especially those from "disadvantaged" backgrounds, the 

interim step may be less frightening and therefore more attractive. 

Many then would see the possibility of taking the next step, while 

others would have accomplished entry into the non-traditional science- 

related occupations.

Recommendation: An immediate step to correct some of these problems 

would be to direct NSF to open its eligibility requirements whenever ap

propriate to allow two-year colleges to compete for NSF funds.

In closing, let me summarize the recommendations I have made during

this testimony.

1. A 30% setaside is needed for two-year colleges in those programs 

supporting undergraduate science education. Currently these are CAUSE, 

LOCIP and ISEP.

2. For two-year colleges, the concept of "peer" appropriate for 

proposal review must begin with true peers, those involved in that educa

tional setting. A majority of two-year college proposal reviewers should 

be two-year college people.
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3. NSF should be provided with additional funds to undertake a needs 

assessment of science education at the two-year college. This will pro

vide the factual and conceptual basis for the development of NSF science 

education programs and program requirements better meeting two-year college

needs.

4. Among 6uch programs should be one which funds science and engineering 

technology courses in which two-year colleges are heavily Involved.

5. Finally, NSF should engage in positive outreach to two-year colleges 

and other undergraduate institutions which provide science education to a 

significant porportion of American students. We recognize and appreciate 

the work the NSF science education staff is already doing in providing

technical assistance to this clientele. One clear problem is that the 

staff apparently cannot afford the travel which would permit more such ac

tivity. A larger travel budget, particularly directed toward informing 

and encouraging broader participation in NSF programs, would help.

An approach which might be helpful is that adopted by the National 

Endowment for the Humanities. This is the "consultant grant," low cost 

and available to a high percentage of applicants. The grant pays for 

the services of a consultant who is an expert in the field who will help 

the applicant analyze and improve the course under consideration.

My thanks to the Chairman and members of the Subcommittee for their 

attention to these recommendations. Naturally, I hope they will be

adopted.
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Senator  Kennedy. Dr. Jackson.
Dr. J ackson. Thank you. Mr. Chairman, and thank you, Senator 

Schweiker.
I have prepared testimony that  I would like entered into the 

record.
Senator Kennedy. We will make all the prepared testimony part  

of the record a t the conclusion of your testimony.
Dr. J ackson. I will not read from my prepared testimony. I will 

only make a few short comments, and then be prepared to answer any 
questions you might have about my testimony or about my comments.

I first  want to address the problem of minorities in science, but 
this will not be the only thing I will address today.

T am concerned that  XSF does not understand the urgency of this 
par ticu lar problem. It has been a little bit disheartening to me that 
XSF  has not been able to pursue with vigorousness and imagination 
a program tha t was set up to address a large number of the problems 
of minority education.

We have heard today from junior college people. When we prepared 
our testimony last year, we were well aware of the fact that a large 
number of minority students are going to school in junior  colleges. 
We would have hoped tha t the Xational Science Foundation would 
have coupled the minority centers programs with some of the efforts 
of the  junior colleges to try to improve the science education of those schools.

At this time 1 would also like to take the opportuni ty to suggest 
that the name of the minor ity graduate centers be changed to some
thing that  would be more appropriate  to its overall purpose, such as 
resources centers for science and engineering. The reason for doing 
that  is that even though we put in a substant ial component of graduate 
research, we also put in substantial components of undergraduate 
education, elementary and secondary education and community education.

What we get as a response from the Xational Science Foundation 
is not an enthusiastic acceptance but a go-slow approach. In fact the 
Xational Science Foundation 's Assis tant Director for Science Educa
tion in his testimony before the House suggested that  in his fiscal 
year 1979 testimony before that  body he will have a cost-benefit 
analysis of all the various programs. This is very strange to me when 
he has no program to do a, cost-benefit analysis of.

He is using economic jargon  and a pseudoscientific approach to 
address the question of minor ity partic ipation in science or engineer
ing. I  suggest that if he really  wants to understand some of the prob
lems of minorities, he should pick up and read a, copy of the Xational 
Board of Graduate  Education's report, that came out in June of 1976, 
on minority  group participation in gradua te education or the Sloan 
report that came out in 1974 on minorities in engineering.

It  is clear when resource centers for science and engineering were 
first proposed, it was a three-pronged approach to the problems of 
minorities in science and engineering. It  was to attack  the problem at 
the graduate level, at the undergraduate  level, and  at the elementary and secondary level.

It  was not a single-pronged approach. The effort was to try to in
crease over the long term the whole base of minorities going into
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science. I think  yon have heard a lot of this before, so I will not 
continue in this view.

As recommendations, we do not think the resource centers for 
science and engineering should be funded at the expense of the other 
minority programs in the science educational directory. We do think 
tha t the centers program needs to be increased for fiscal year 1978 from 
$1 million which is in the authoriza tion request of the House to a total 
of $7 million.

The reason is, th at this would allow two centers to be funded in 
fiscal year 1978 on a st artup program at $3 million each, and it would 
leave the Foundation with $1 million to continue thei r studies.

Now, if no moneys are available for the star tup  of two centers in 
fiscal year 1978, it means tha t you will be to the fiscal year 1979 
before any centers may be started. By tha t time the whole impetus that 
this program could have had in the minority community will be lost.

We think the graduate traineeship programs should be increased 
from $1 to $2 million. We believe that high school programs should 
be increased, because it is clear that the minority centers cannot impact 
every high school in this country,  and the re should be money available 
for par ticu lar high schools.

We also feel that the M IS IP  program which has been a valuable 
program for 4-year schools with large numbers of minorities in them, 
should be increased to $6 million instead of being cut by $70,000 as 
requested by the previous administ ration.

Now i t would be foolish of me, extremely foolish of me, to sit up 
here before you or before anybody really and talk  about increasing 
number of minorities in science and engineering if we are  going to 
cut back the opportun ities for science and engineering across the coun
try. A very pragmatic  point of view, and pragmatic in the sense tha t 
the health of the science and engineering communities depends to a 
large extent on the $700-and-some million that National Science Fou n
dation expends in universities, and it would lx1 very foolish of me to 
say, increase the number of minorities in science and engineering if 
we do not have a viable scientific and research establishment. It  is 
fur ther  unpatr iotic of me to talk about decreasing the National Sci
ence Foundation’s overall budget when I  know tha t some of the major 
problems in this country are technological problems that  will need 
technological solutions.

This brings up a point that the National Science Foundation’s 
education directorate and some of the scientists in the community 
as a whole have missed about the importance  of educating the com- 
liiunitv to the problems of science and how technology can impact 
their  lives, and how a rational approach to some of these problems 
is good for them.

Until the community as a whole understands  this, we will always 
have difficulty in trying to get substantial funding for scientific 
research that  some people feel is just the frivolous waste by some 
academicians on some part icular campus doing things that  are not 
very important.

In fact, I remember when I was a graduate  student in 1961, tha t 
there was a Professor Rowland who was chairman of the depar tment  
of chemistry at the University of California at Irvine. He was stud y
ing fluorocarbons. At that time nobody knew that  fluorocarbons might
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be a particular problem. It  just  happened to be an interesting chem
ical system th at you could study. It  now turns out t ha t i t may be one 
of our ma jor pollution problems.

From those studies star ted some 20 years  ago, we began to under
stand what the  impact of putt ing in a supposedly safe chemical like 
a fluorocarbon into the atmosphere might do to the overall atmos
phere. Whatever the outcome of tha t par ticu lar question, the whole 
point about scientific research, it gives useful data th at has many pos
sible applications.

To give a furth er example, I was at Bell Labs yesterday, and they 
have a computer simulation program to model the atmospheric in terac
tions in New Jersey  and New York. I t takes 125 coupled differential 
equations to parameter ize this particular problem. In those differen
tial  equations, you have a lot of parameters tha t have to be indi 
vidually measured in the laboratory.

So the problems of our society are complex and they will not be 
solved by taking childish approaches to these problems. It  is impera
tive th at the scientific research establishment that  has been allowed to 
decay over the last 8 years be funded at a level tha t will allow a modest 
growth if we are going to have the talent and skill to solve our 
problems.

Thank you, Mr. Chairman .
Senator  Kennedy. Let me ask about these resource centers. As you 

quite properly pointed out, there should not be an expansion of the 
resource centers at the expense of other efforts at NSF  for minorities. 
I think that  the resource centers obviously would be an outreach pro
gram in terms of minorities  and others than might  not be exposed to 
science and a career in science.

I think there are many groups in our society th at  have not really 
been sensitized and made aware of—these opportuni ties may very well 
have some very substant ial qualities to contribute in the whole area of 
science and research. What we are really ta lking about here, a t least as 
far  as I'm concerned, is that there may be poor whites down in Appala
chia. for example, th at have very little  understand ing of the oppor
tunities in science and science education. They have abilities and 
interests and should be exposed to the prospects in science and educa
tion. I understand from what you are suggesting here tha t you see 
these resource centers as a way to reach out into the community, to 
expose the possibilities for careers in science, to individuals who fo r 
one reason or another, whether they are poor whites or blacks or for 
whatever kind of reason, have not had the opportuni ty to be exposed 
to it.

From these centers we can awaken some opportuni ties for careers in 
science that otherwise might be denied.

Dr. J ackson. That is correct. The point is that  when we were look
ing at th is problem last year, we looked at what had happened over the 
past, say, 5 or 6 years. Everybody knew that there had been a problem 
in underrepresentation  of  minorities in science and engineering. W hat 
we need to do is increase the base and flow into established institutions. 
It would be a wav of reaching out into the  community and identifying 
and working with people in the community to get more par ticipation 
in science.

[The prepared statement  of Dr. Jackson fo llows:]
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Mr. Chairman and members of the committee, my name is 
William M. Jackson and I am a member of the Board of Direc
tors of the National Organization of Black Chemist and Chemi
cal Engineers. On behalf of all of our members I would like 
to thank you for the opportunity to testify before you today 
on the FY-73 Authorization Bill of the National Science
Foundation.

We support the proposed budget of the National Science 
Foundation but feel that additional funds should be supplied 
for the minority programs at the Foundation. 1 would like to 
spend part of the rest of my time discussing some of these 
programs and then finish my testimony by discussing our 
organizations support for the FY-78 budgetary emphasis of the 
Foundation.

The National Science Foundation has requested $8,000,000 
for FY-78 for all of the minority programs located in the 
Science Education Directorate. This represents a 3% increase 
over the FY-73 budgetary request and is graphic evidence that 
the Foundation has not sensed the urgency of the underrepresen
tation of minorites in the scientific and engineering fields 
in this country. The proposed increase does not take care of 
the rate of inflation over the past year, let along provide 
money for a significant expansion of the Foundation's effort 
in this field. The foundation persist in it's slow and cau
tious approach to this problem. In fact the Assistant Direc
tor^ has called for another "Full-Scale Analysis of the various
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Belief and Value Systems concerning Minority Science Educa

tion". The purpose of this analysis is to develop "syste

matic evidence for the Benefits and Cost of alternatives 

programs". In the last three years two full scale reports 

totaling 500 pages have appeared that deal with the problem 

of Minority Participation in Science and Engineering. One is 

the Sloan P.eport on "Minorities in Engineering" and the other 

is the National Board of Graduate Education's report on 

"Minority Group Participation in Graduate Education". Both 

of these reports deal with "Belief's and Values" but both 

reports go further than this and make specific recommendation 

I would suggest that the Assistant Director can dispense with 

his analysis and read these reports. Furthermore, it is 

difficulty to see how he is going to do a "Cost-Benefit 

Analysis" when none of the program have really been funded 

at any appreciable level.

The FY-78 budget ask for a $200,000 increase in the 

Minority Centers for Graduate Education which is clearly in

adequate for the anticipated program. I would like to take 

this opportunity to change the name of the program to "RE

SOURCE CENTERS FOR SCIENCE AND ENGINEERING". This will remove 

the stigma that has been attached to the Minority and will 

emphasize that the program is not designed to set up isolated 

enclaves of minority students at majority or minority schools

1. February 23, 1977 Statement of Dr. Harvey Averich before 
the Subcommittee on Science, Research, and Technology of the 
House of Representatives.
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The program was in fact designed to impact the problem 
a t  three different levels. It was aimed at those students 
with ability who have finished undergraduate institutions 
that are not the traditional sources of Graduate Science 
Students. These students would be identified and encouraged 
to enter the graduate school at one of the Resource Centers.
At these Centers the overall graduate program would have been 
designed to assure that all students have the proper prepara
tion for the rigorous graduate courses. Since each of these 
centers will have substantial numbers of minority students 
and faculty, no student would feel that he or she had been 
singled out in an effort to make them feel inferior. It 
would break down the seige mentality that small numbers of 
minority students often feel when there are only a few of 
them at an institution. The seige mentality is a human re
action of individuals in an environment where he is identifiable 
different. Recent studies show that white elementary and 
secondary students develop the same pathology that black stu
dents develop when they are in the minority in an academic 
institution.

Each Resource Center will have as one of it’s principle 
goals the strengthening of the background of the science col
lege students that are attending regional community colleges 
in an effort to make their transition to graduate schools 
smoother. This was recommendation number 10 of the Sloan
Report. -ech Center will set up programs that will allow
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students to take advance courses at the Center. They will en

courage and support the college faculty in their efforts to at

tain advance degrees. They will participate in joint research 

programs and provide support for community college faculty to do 

summer research at the Center. In summary they will be a re

source for these schools.

No program will have a long term impact on this problem 

unless that program tries to increase the flow of well prepared 

high school students to college. Each Resource Center will set 

up joint programs with the junior and senior high schools in 

the region. These programs can and should include tutorial 

programs, counselling programs, early age recruitment programs, 

etc. The program should also contain a community education 

program that will educate parents and teachers to the opportuni

ties that are available to scientist and engineers.

The Resource Science and Engineering Centers is a compre

hensive approach to the problem of minority participation in 

science and engineering. We would like to recommend that it 

be funded at a level of $7,000,000 in FY-78. This would per

mit the Foundation to support two Centers at an initial funding 

of $3,000,030 per year. It would also allow the Foundation to 

continue it ’s planned activities in this area.

It is clear that the Resource Centers for Science and 

Engineering can not attack all of the problems around the country
 

We would race— end that the high school and College Student pro

gram be expanded to $2,000,000. We further feel that this pro-
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gram should make an aggressive effort to identify the various 
programs around the country that are successful and model their 
program after these programs.

The Minority Instiution Graduate Traineeship Program should 
be expanded to 32,000,000. In addition to supplying funds for 
m in o r ity stnnents at predominately minority Institutions the 
guidelines snould be flexible enough to see that deserving 
students are not lost in their last two years of graduate studies 
for financial reason. I must inject caution here though since 
we feel that no school should be allowed to use these trainee- 
snips as an alternative method of funding minority students.

In the FY-78 budget the MISIP Program was actually cut $70,000. 
We feel that this program should be expanded to $6,000,000. This 
allows for a modest growth that will account for the rate of in
flation over the past three years.

Our recommendation is that the total minority program in 
the Education Directorate be increased by $9,000,000 to $17,000,000. 
This is a modest total compared to the total budgetary request.
It would mean that the total Education Directorate budget would 
have risen by 12%, which is about the increase accorded the rest 
of the Foundation.

Mr. Chairman as a practicing scientist and a representative 
of a scientific organization I am also obliged to support the 
rest of the National Science Foundation Budget request. It 
would do no good to increase the numbers of minorities that 
became scientist and engineers if these fields become stagnant 
and decay. But this is not the only reason I support the
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modest increase that is in the proposed FY-78 budget. It is clear 

that over the past eight years the research plants at a substantial 

number of institutions has been allowed to decay. This is an 

intolerable situation when some of the major questions facing our 

society require technical solutions. The fields of energy, environ 

rient, health care, etc. all will require new technical solutions 

if our way of life is to survive these solutions will come from 

our educational institution through the ingenious application of 

the available techniques and knowledge. As the question become 

more di f f i cnlt, the approach generally becomes more sophisticated 

requiring new equipment. I know in my own field the finest experi— 

ment require the use of lasers as detectors that permits us to 

probe the quantum states of molecules. As one of the pioneers of 

the technique it is impossible to get good results without good 

equipment.
In closing we support a $9,000,000 dollar increase in the 

science education budget but hope that this will not be at the 

expense of the rest of the Foundation.
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Senator Kennedy. Let me ask the panel—and we have to move 
along here—but I  am interested in this and I would like to hear from 
each of you: Why do you think  that  there has not been a stronger  sense 
with Congress or the American people generally about the importance 
of science education and the need for increased support ? Why is th at ?
It  seems to me to be such a basic and fundamental issue, and so obvi
ous in terms of importance to our society. I  am wondering why there 
is not a broader base of support, why people are not pounding our 
doors down on it. I would be interested in what you might be able 
to tell us.

We have four distinguished  professionals here who feel very deeply 
about it. I would like to know how we can get a greater sense of public 
suppor t. >

Dr. Posvar. I think,  fi rst of all, it is an extremely complex subject.
I think the basic argument in terms of technological progress has not
been sold to the American public. I think  in part there is antagonism
built in in our society tow ard the idea of corporate activity , including *
tha t which is related to research. But I think some of the faul t lies
with higher education and investigators themselves.

There has been a tendency among the public and the Congress 
and legislators in Pennsylvania and elsewhere, to  perceive educators 
as persons who want public funding and who also want  independence 
and autonomy and who do not want to answer difficult questions about 
priori ties and who have been unwilling or unable to explain the 
complexities of thei r activities  to the public and sell them to the 
public.

I think tha t we have a  s trong duty in higher education to tell our 
story in terms of the national interest which we think is our common 
interest.

Dr. W illiams. I think  there are a lot of people who at an early 
age view science as being hard.

We used to say at our small college we have to get out in the 
streets and talk to the people about science. If  we get out and get 
involved and work with science education at a variety  of different 
levels, I think we can get a greater public awareness.

The other day I  went to a second grade class and ta lked to a group 
of second graders about environmental problems. I t was an exciting 
thing,  and I was worn out because they asked so many questions.
If  we in the sciences, can continue to  go out and get involved, I think  
we can build a group of people who are really  imbued with the under
stand ing of science at its deepest roots.

Senator Kennedy. Ms. Singleton.
Ms. Singleton. I would like to read briefly, in answer to your 

question, from a statement of Dr. Averch in his presentation before 
the subcommittee.

It  says: “I believe that  the NSF. 0MB and the Congress are ap
proaching agreement on the value of issues, although debate certainly 
will continue about appropriate  levels of resources. I n fiscal year 1978 
it would be f air  to say tha t our mission is two-fold:  To improve the 
science education system through support to in stitut ions and ind ivid
uals,” yes, but here is the ca tch : “To foster science literacy.”

I think the answer to yo ur question probably lies more in our giving 
additional attention to making  the general citizenry aware of the
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impact of science and the interrelations of science to  daily  life tha t 
they probably do not see very easily nor vary readily. Science and 
technology seem to have gone too far  over the heads of the masses 
of the people. The people must know what is going on! Here, I 
think the junio r colleges are in a position to be of tremendous help 
to the country. Because they are community based institut ions, the 
junior colleges can reach out and touch the people at the grass 
roots level. It  is to  th is kind of concern—the implications of science 
and technology to daily living  and decisionmaking—that we need 
to give much additional attention. I think  Dr. Averch, OMB, and the 
Congress would agree with me in this assessment.

Senator  Kennedy. Dr. Jackson.
Dr. J ackson. I think  to a large extent, as a scientist, I ’m going to 

say to a large extent, it is a problem of scientists in general. Scientists 
love to do research. They get involved in the ir own li ttle bailiwicks, 
and they do not want to talk  to other people. I f they stay in the lab 
and work 80 hours a week and publish 8 or 10 papers a year, their col
leagues will like them and say they are grea t scientists.

You can say all you want, but unless the scientists can communicate 
to the people the enthusiasm that  they feel about doing science and 
why it is important, then I do not think that  you can ever really 
have a firm base in education to evaluate the public. Because, really, 
one of the most intellectually stimulating periods in the history of 
mankind occurred between 1900 and 1930 in the revolution of physics. 
It  was a period of time when scientists were uncovering new facts 
with no theories to understand them. They litera lly pulled them
selves—people say how tough science is, hut what really happened 
was, that  all of the complicated mathematics of quantum mechanics 
was developed by people who did not know anything about math
ematics but had to go find out to explain their data.

I do not think this has even been communicated to people of what 
it is all about. Scientists are really out there try ing  to understand 
nature at all levels, complicated interactions that  occurs when a car 
exhaust fumes go into the air. Molecules absorb light,  you have dust 
particles, that molecules react on forming  new and sometimes dan
gerous compounds. Basically all those molecules are running around 
out there hitt ing  each other and reacting and forming things tha t 
may or may not be desirable.

There are any number of ways to communicate to people if you 
take the time and try  to do it.

Senator Kennedy. I want to thank you all very much for your 
presence here and for your testimony. This informat ion will be very 
valuable and very helpful  to us.

Dr. J ackson. Thank you.
Senator Kennedy. Our next panel will discuss the National Science 

Foundation and the Industria l Community.
James E. Barger, chief scientists. Bolt, Beranek & Newman, Tnc., 

Cambridge, Mass.; E. J. Johnson, G.T.E. Laboratories, Inc., Walt
ham, Mass.; and A rth ur S. Iberall,  president. General Technical Serv
ices, Inc., Upper  Darby, Pa.

I welcome mv friends  from Massachusetts.
We will include all of the  statements in the record. I do not know 

if you have had a chance to review the testimony of Tuesday’s hear-
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ings. I do not know whether I can remember it exactly—there are 
members of the National Science Foundation here so they can help 
me on it—but basically the NSF testified tha t there was not really 
much interest in basic research in the industrial  community.

STATEMENT OF JAMES E. BARGER, CHIEF SCIENTIST, BOLT,
BERNANEK & NEWMAN, INC., CAMBRIDGE, MASS.; ACCOM
PANIED BY E. J. JOHNSON, G.T.E. LABORATORIES, INC., WAL
THAM, MASS.; AND ARTH UR S. IBERALL, PRESIDENT, GENERAL
TECHNICAL SERVICES, INC., UPPE R DARBY, PA., A PANEL

Mr. Iberall. For the record, notice tha t there were three laughs 
when you sad that , Mr. Chairman.

Senator Kennedy. I think tha t is a fair  reaction to  what was said.
Let us have your testimony, and I will come back to it.
Mr. Barger. Let me first summarize what I ’m going to say in a 

few words.
NSF is about the only Government agency now responsible for 

fostering basic science, now that DOD has become mission oriented. 
NSF, as well as all of us, are also becoming aware of the problem 
tha t we call technology’ transfer.

My point is going to be that industry , in particular, a segment of 
indus try that I will emphasize, has a very good record at this, and 
I'm going to give a few firsthand examples.

My basic recommendation is simply that  NSF  be required to allow 
industry to compete with all o ther institutions  on an absolutely equal 
basis, scientific merit being the criteria.

If  I can expand just briefly on these points. First,  this special branch 
of  indust ry that I am describing—it does not have a trade association, 
it does not even have a name—was given special attention in the recent 
NSF report “Roles of N SF with Indu stry ,” that was issued in Decem
ber by NSF. In that report this group that I am going to speak of was 
called the Route 128 Palo Alto Enterprises.

I find this alliteration useful because I am on Route 128.
I would like to coin a different phrase and call this the “research 

and development services industry .”
Senator Kennedy. I like that better too. Everybody shouldn’t 

think  it was just something for Route 128 and Palo  Alto.
Mr. Barger. There is a good deal in between. I am quite certain.
Now, the di stinguishing characteristic  of these research and devel

opment services industr ies is that  they were founded and they are 
staffed today by basic-research trained scientists. The main th ing they 
are seeking is to  get away from the basic research orientation exclu
sively, and to add to this a mix of mission-oriented or problem- 
oriented research. They are also characterized by the desire to see a 
public demonstration of the ideas tha t stem from their  basic 
research.

I would like to give three first hand examples of this public dem
onstration of the fruits of basic research, which have contributed to 
(he founding of three industries , now major ones, in this country.

I am not suggesting tha t this organization. Bolt, Beranek & New
man, Inc., founded these industries all by itself. Bu t it played a role
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by demonstrating the features of these new industries as they now 
exist, more are emerging. . . .

The first example has to do with noise control. This is environ
mentally, socially, and economically an important indus try now. In 
about 1948, the Department of Defense reduced funding of the  acous
tics laboratory  at MIT, and those people, seeking basic research sup
port, formed a li ttle company and solicited research support from th at 
base.

I will not talk about the details of the intervening 25 years, but 
these people have now more Fellows of the Acoustical Society of 
America than any o ther institution. They have w ritten more books on 
acoustics than any other. They have done more basic and applied  re
search on noise control than  has been done at any other single insti
tution that I  can think of.

This was the first company t ha t in fact offered as a product,  and 
I use that word advisedly here, research in acoustics.

Now the second new industry that I want to describe is time shar 
ing computers. The company received a basic research contract back 
in 1957 to study how computers can be used by many people at once. 
In 1962 these same scientists gave the first public demonstra tion of a 
time-sharing computer network.

Senator Kennedy. Of what?
Mr. Barger. Of a time-sharing  computer network. Time sharing is 

the sort of business where a company owns a large computer, or a 
university has a large computer centrally located, and there are te le
type units or other termina ls spread all over, potentially, the world. 
Different people use the device, the computer, simultaneously.

This is a large service indust ry now.
The first public demonstration of this was in 1962.
The thi rd example is the network digita l communications business. 

The DOD was looking fo r a way to interact and share the use of the 
larger computers at the various important DOD-funded research 
institut ions scattered all over the country. They funded a basic re
search project at BBN. This research resulted, in about 1972, in the 
establishment of what is known as the A RPA network. This is a ne t
work of computers that is operat ing—in fact BBN still operates the 
control center for the ARPA network. It  connects also to computers 
overseas by satellite links, and throughout the country.

Three years ago, BBN obtained from the FCC a common carrier 
license to use the nationa l telephone network to provide for com
mercial packet-switched communications. This is a way of making 
much more efficient use of the lines than is current practice.

At the present time the FCC has granted two other  companies 
simila r licenses, and there is every reason to believe a t this  time tha t 
the digita l communication network, using this technology, is going to 
become a multimillion-dollar industry.

Now my recommendations, based on my view of the role of in
dustry and NSF, are five.

Fir st, remove the special criteria that  are presently placed on un
solicited proposals for basic research from industry . In  fact, the  NSF- 
industry task force, made up of 13 senior NSF  staff members, made 
exactly the same recommendation, but it was reversed by the National 
Science Board.
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The final rep or t on XSF -in du st ry  rel ations said there was some 
disagreem ent  on th is  issue. I  recommend th at  you he lp resolve  th is 
disagreem ent .

My  second rec ommenda tion  is to allow a fee on co ntr ac ts fo r basic  
researc h. I have fi rst hand  knowl edge of a con tra ct  neg oti ati on  in w hich  
XSF is seek ing to ob tain bas ic rese arch, bu t at the same tim e are 
seeking to avoid pa yin g a fee. Fe e fo r an R. & D. serv ices  compa ny in 
cludes  the  cost of capit al.  I f  t hat  is n ot  recovered, as we do in the  fee , 
then  we can not  pro vide fo r the  cost of  paym ent of  sal ari es befo re 
paym ent  by the client.

Se na tor K ennedy. Does it  include overhea d too ?
Mr. Barger. Ov erh ead  is incl ude d in the allowab le cost, but  the 

cost of  c ap ita l is not an allo wable  ove rhead item.  I would  recom mend 
it be allow ed.

Also, I  recomm end th at  the  X SF seek to  have  more indu str ia l mem- 
bers review research  pro posal s. At  the presen t tim e, acc ord ing  to  
XSF  figures, only about 3 to  5 perce nt of the reviewers are  from  in 
du str ia l org anizat ion s.

I Ixdieve th at  cons titu tes  a bias which I  would lik e to see reversed.
Th e nex t recommen dati on dea ls wi th  cost shar ing.  Th is is a con

cept  in Gov ernm ent procurem ent pra cti ce  which is of ten  engaged in 
by XSF . Th is concept is no t ap pr op riat e fo r the  R. & D. services 
ind us try .

Our  only source of incom e is the cost and fees fo r do ing  research . 
We do not have  any body else ’s money  to  sha re with  th e cost of ou r 
researc h.

Th e las t reco mm end atio n has to  do wi th  man uf ac tu ring  ind ust ries 
as well as the  research  an d dev elopment  services indu str y.  I will  not 
belabo r this . It  is describ ed in  t he  X SF -in du str y re la tio ns  re po rt,  and 
it is fo r XSF  t o take a lead in red uc ing  some, or  remo vin g some di sin 
cen tive s fo r basic  res ear ch th at  is fun ded  by man uf ac tu ring  ind us
tri es  wi th th ei r own money.

They have  the money, bu t the re are  dis incent ives fo r them to  use 
it fo r bas ic research.

I  con cur  in th at  recom mendatio n made in the  XSF -ind us trv re la 
tions rep ort.

Tha nk  you .
[T he  pre pa red s tat em ent of  Dr . B arge r fo llo ws :]
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I .  SUMMARY

A . B a c k g ro u n d

Fundamental scientific research is too often divided into 
two separate activities -  basic research and problem-oriented 
basic research. This view is reflected in the policy of the 
National Science Foundation and by the principal findings of an 
NSF report on research in industry [1]. This report elaborates 

on the dichotomy by stating that NSF will fund "basic research, 
which is carried out largely in academic settings." Problem- 
oriented (or mission-oriented) basic research, according to the 
report, is to be funded by industry and by mission-oriented 
agencies —  not by NSF. The report reaffirms the present policy 
of NSF toward funding research in industry. In other words, 
the current NSF bias against support of basic research in In

dustry will continue.
I believe that this NSF policy of severely restricting funds 

for basic research in industry is harmful. It hurts our scientitic 
community and that community's ability to support the strong 
economic and political position of the United States. Cost-effec
tive scientific innovation needs the features of both university 
and industrial laboratory environments. I will cite, later in 
my testimony, firsthand experiences of my own company —  Bolt 
Beranek and Newman Inc. —  as examples of industry’s ability to 
achieve the goals NSF is directed to encourage for the entire 
scientific community.

It is important for you to understand that there are sci
entists, more than a dozen of them intimately involved in the 
operations of NSF, who share my opposition to the NSF bias.

[ ] "A Report on Research in Industry: Roles of the Government
and the National Science Foundation", National Science Founda
tion, December 1976, pg. 2.

1
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The Preliminary Report of the NSF-Industry Task Force recommended 
that NSF "... Allow researchers in industry to compete on an 
equal basis with other researchers for basic research funds" [2]. 
This Task Force was composed of 13 senior staff members of NSF.

Who are these "researchers in industry"? The organizations 
that comprise "industry" are very diverse. There is one class 
of industry, however, that I shall emphasize in my testimony —  
the research and development services industry, of which my 
Company is a part. This class of industry is given special 
attention in the 1972 Report of the NSF-Industry Relations 
Committee, where the class is described as "Route 128 - Palo Alto 
endeavors" [3]. The needs and potentials of R&D services in
dustries, on the one hand, and manufacturing industries, on the 
other, are very different.

Most R&D services corporations were founded and are staffed 
by scientists trained to perform basic research. These scientists 
leave their universities to establish an intellectual environ
ment that is as conducive to effective basic research as the one 
they left. In addition, they seek to replace the old principal 
objective — to teach — with a new principal objective —  to create 
a wide market for their research and its derivative products and 
services. In doing so, they achieve a mix of basic research and 
problem-oriented basic research. Moreover, basic research ideas 
conducted within the R&D services industry often are developed 
into applications of new scientific knowledge that are demon
strated as a new product or service. Completion of this

[2] Reference 1, Attachment A, pg. 8.
[ 3 ]  Reference 1, Attachment A, Appendix 2, pg. 15.

2
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demonstration is less certain by researchers at univ
ersities,who 

often are not motivated to present their results in
 a way in which 

manufacturing industries can perceive any commercia
l potential.

Often, the research result demonstrated by the R&D 
services 

company becomes a major component of business for l
arge manu

facturing and services corporations, which are bette
r equipped 

than the innovator to establish the business. Often, too, the 

innovating R&D services company derives little finan
cial gain or 

may even sustain loss from the demonstration. The ability of the 

innovating companies to sustain losses that accompan
y gains for 

other companies is characteristic of this type of i
ndustrial en

terprise. Since their principal business is contract research
 

and development services, which are engaged at a sm
all profit, 

they are not deferred from basic research by other 
firm’s 

successes.

B. Recomm endation s f o r  Sub co mmitt ee  C o n s id e ra ti o n

I recommend that the Subcommittee:

1. Require the NSF to remove the special criteria that
 

currently must be met by unsolicited proposals for 
support of 

basic research by industry organization. The National Science 

Board reversed the Task Force recommendation to "Al
low researchers 

in industry to complete on an equal basis with othe
r researchers 

for basic research funds." The Task Force consisted of 13 senior 

NSF staff-members, and I concur with their recommendations.

2. Modify cost-sharing provisions to allow current and
 

related sponsored research to count toward cost-sha
ring totals. 

This change will help to remove the disadvantage th
at R&D 

services industrial organizations have relative to 
universities, 

which have other income that can be used to help su
pport a

3
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research project. I further recommend that cost-sharing provisions 
be eliminated entirely in cases where the proposed idea is in an 
area outside any commercial interest of the proposing organization.

3. Encourage NSF to develop a program to advise other 
federal agencies how to provide incentives and to remove dis
incentives to industrial basic research and development. This 
recommendation is currently under consideration by NSF, and I 
endorse it. [4]

4. Request NSF to appoint to its advisory board and com
mittees more members of industrial organizations, chosen for 
their industrial committment as well as for their scientific 
knowledge.

5. Request NSF to incorporate, as reviewers of technical 
proposals, more members of industrial organizations, who would 
be chosen for their scientific activities.

II. NSF AND THENATIONAL STRATEGY FOR NEEDED SCIENTIFIC AND
TECHNOLOGICAL ADVANCES

By its authorizing legislation, NSF is authorized and 
directed to "...initiate arid support basic scientific research 
and programs to strengthen scientific research potential in the 
mathematical, physical, medical, biological, engineering, social, 
and other sciences, by making contracts or other arrangements 
(including grants, loans, and other forms of assistance) to 
support such scientific activities and to appraise the impact 
of research upon industrial development and upon the general 
welfare." Now that other federal agencies have been directed 
to fund only mission-oriented basic and applied research, NSF 
objectives are unique. NSF policy should, and must, reflect 
a sound strategy effectively to mobilize efforts of our

[4] Reference 1, pg. 7.

4
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scientific community to solve critical societal problems, regard
less of whether members of that community are universities or in 
industry.

Recently, William D. McElroy (past NSF Director; retiring 
President and Chairman, Board of Directors, American Association 
for the Advancement of Science; Chancellor, University of 
California, San Diego) commented: "We must disabuse ourselves 
from those historical constraints which prescribe an overly 
strict dichotomy between the so-called basic and applied 
sciences. We must learn to mobilize and manage large operations 
to grapple with problem-focused, rather than discipline-focused 
issues" [5].

The essential feature of R&D services companies is the inter
disciplinary nature of their organization. Those who founded them 
as .problem-focused organizations and who staff them today are 
scientists trained to do basic research. These men and women left 
their universities so that they could perform in a problem-focused 
rather than in a discipline-focused environment. In this new 
environment, they hope to develop the fruits of basic research to 
the point where economically attractive products and services 
can be demonstrated. They seek to bridge the gap between basic 
research and application to national needs —  the so-called 
"Technology transfer." John L. Allen*, has said that the desire 
to increase technology transfer within the United States was one 
of the factors underlying the recent Department of Defense move 
to increase basic research funding in industry at the expense of 
in-house funding [5]. The previous policy to increase in-house 
at the expense of industry funding has proved nonbeneficial to

* Deputy Director of Defense Research and Engineering.
[5] William D. McElroy, "Basic and Problem-Oriented Research:

A New Emphasis," AAS Retiring President’s Lecture, 23 Feb. 1977
[6] "Agencies Reduce In-House R&D In Favor Of Industry,"

Physics Today, Sept. 1976, pg. 78.
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technology transfer. "To get high technology into industry 
rapidly, one just about has to develop the technology there in 
the first place," he stated.

DOD is not the only agency that has found that industry can 
effectively develop high technology products from basic research 
results also obtained by the same company. The Goldman report 
on NSP-Industry Relations [7] describes the R&D services organizat
ions in these words: "This group has been, in the past, far 
more than proportionately productive of innovations." The report 
goes on to observe that many of the reported incidents of entre
preneurship originated at universities; i.e., the first incident 
of basic research for these companies was often supported by NSF.
I am suggesting that scientists who qualified for NSF support 
while at a university should not be prevented from competing for 
NSF support once they move to a company.

Recent employment statistics for PhD-trained scientists 
show that, increasingly, they are leaving universities for 
industrial organizations. Whether this mobility is caused by an 
increased desire to find a problem-oriented research environment 
or whether it is forced by economics is immaterial. The result 
is the same. More basic research-trained scientists are moving 
into the industrial environment, and our national strategy 
for scientific advancement should recognize and fund the best 
ideas of these men and women.

[7] Reference 1, Attachment A, Appendix 2 ,  p g . 15.

6
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III. CURRENT NSF POLICY IS BIASED AGAINST INDUSTRY PARTICIPATION 

IN BASIC RESEARCH

The present NSF policy is to support basic research in in
dustry directly when special criteria can be met. These special- 
criteria, which currently must be met by unsolicited proposals 
for support of basic research by industrial organizations, follow:

(1) The project must be of special concern from a 
national point of view and show promise of solving 
an important scientific problem;

(2) Unique resources must be available in industry for 
the work, or

(3) The proposed project must be outstandingly meritorious.

I have asked several NSF staff members what this means. One 
replied that industry proposals must be 10 times better than 
competing university proposals. Another said, "Just forget it; 
it's almost impossible to meet the special criteria."

My Company’s experience substantiates these replies. Over 
the past 10 years, we have been encouraged by NSF staff members 
to prepare seven different unsolicited research proposals. One 
such proposal and two renewals of it have passed the special 
criteria, but none of the other six resulted in support. We 
never received an explanation for the unfavorable decisions.

It is clear that special criteria have resulted in negligible 
support by NSF for industry. The NSF funding obligations to 
industrial organizations during the last few years have been 
about $*) million per year for basic research and about $18 
million per year for applied research. These obligations 
represent only about 0.5% and 2.3%> respectively, of the total 

NSF obligations.

7
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An examination of the reviewers selected to review research 
proposals shows that only about 2. 5%  of reviewers are from in
dustrial organizations. In 1 9 7 5 , the seven discipline advisory 
panels In 1975 included only 5 industrial representatives out 
of a total of 84, or about 6%. Moreover, NSF figures show that 
only 15% of the formal NSF Advisors are affiliated with in
dustrial organizations.

NSF decisions to fund research programs are significantly 
based on proposed cost-sharing. This policy discriminates severely 
against R&D services companies, because these companies have no 
sources of income other than funding for R&D services. Since 
R&D services are the raison d'etre for R&D services companies, 
there are no large profits from products that can be used as 
sources of cost-sharing funds.

IV. R&D SERVICES INDUSTRY: A PROVEN GROUP OF EFFECTIVE RESEARCH
INNOVATORS

There is great diversity among industrial organizations.
The R&D services industry is a group of organizations that are 
recognized to be unusually innovative. My company, Bolt Beranek 
and Newman Inc. (BBN),is one example of the R&D services Industry. 
In this section, I shall give three examples of how BBN obtained 
support for basic research ideas and, subsequently, made the first 
public demonstration of the essential features of what became 
three different world-wide industries. These examples serve 
to describe the features of the R&D services organization that 
I believe must be sought by NSF.

You will see that the three new businesses to which 
BBN contributed so much are quite diverse. This testifies to pur 
abilities to develop new ideas from basic reasearch and to 
bring them to commercial fruition. And, by doing so, we have

8
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helped to create new industries which lead to new jobs and 
national growth. Companies like ours are flexible and adaptable, 
moving with speed and skill into areas of technology because of 
our concentration of scientists with diverse disciplinary back
grounds, working in a problem-oriented environment.n«iP

My first example is the role BBN played *  est ablish^f 
the socially and economically important environmental noise con- - 
trol industry. The company started research in noise control in 
1949, at a time when only three universities had identifiable 
training programs in sound and vibration control. There was no 
national program in noise control. We performed the earliest 
research on community and individual response to noise, develop
ing the measure of noisiness still used internationally^
demonstrated to the country that aircraft noise can be 
by developing a series of aircraft noise-reduction techniques 
for early commercial jet airliners.

BBN has expanded continually on these early noise reduction 
demonstrations. Our employees wrote the original textbooks des
cribing the science and technology of noise control. Hundreds 
of research papers have been written and incorporated into text
books by other BBN authors. We have written noise control 
ordinances and regulations and developed noise control technology 
for almost every industry. The fundamental physics of noise 
generation and transmission is an on-going study at BBN. Ex-BBN 
employees teach noise control in universities, hold important

governmental positions in noise regulation and research, and work 
for industries that manufacture noise control materials. The 
national professional society for noise control engineers was 
founded jointly by our employees and people from a few other 
companies. Today, there is a noise control industry, and to 
serve it, there are now over 35 universities with identifiable 
training programs in sound and vibration control.

9
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My second example Is the role BBN played in the development 
of the time-share computer industry. BBN scientists submitted 
an unsolicited proposal and received support for basic research 
in the development of a technique for time-sharing a computer 
that could be used by several people simultaneously. BBN de
veloped the idea so rapidly that in 196>, we presented the first 
public demonstration of the time-sharing principle. Numerous 
computer companies, spurred by this development, soon developed 
their own commercial versions of time-shared computer service. 
Time-sharing computer services are now a major international 
industry.

My third example is BBN’s role in the development of the 
emerging computer network communications industry. In 1968, 
DARPA* was seeking an organization to develop a network out of 
the assemblage of computers that were being operated by the 
major DOD-supported research institutions (mostly universities). 
DARPA sought economies of computer resources and increased 
communication between the different institutions. BBN won the 
competition for research funds with •Hie "packet-switching" 
concept.

The ARPA network was first demonstrated in 1969- Now, In 
1977, it consists of over 100 computers and several communication 
satellite connections to ships at sea and to other continents.
BBN still operates the network control center, and provides 
many of the system development services.

* Defense Advanced Research Projects Agency.
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In 1 9 7 3 , BBN founded TELENET Communications Corpoation, 
a commercial version of the ARPA network. It was necessary 
first to obtain from the FCC a common carrier license to lease 
telephone lines for the purpose of packet-switched message 
traffic. BBN's lead is being followed; recently, FCC has licensed 
two other firms to engage in a similar communications service. 
Meanwhile, TELENET has been licensed to engage in business in 
England. BBN will have played a dominant role in the 
expanding digital data communications industry.

V. CONCLUSIONS
There is a special type of Industry; I have called it the 

R&D services industry. The corporations that form this industry 
have demonstrated that they play an important role in the scientific 
community of the United States. The special ability of these 
corporations is to demonstrate new technical products and ser
vices, which spring from the services Industry's own basic 
research. Yet the R&D services industry is not permitted to 
compete on an equal basis with universities for Federal basic 

research funds.
To insure the growth and continued production of this vital 

American industry, the National Science Foundation must end its 
bias against funding basic research in industry and allow equal 

competition with universities — now.

11
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Senator Kennedy. Dr. Johnson?
Dr. J ohnson. OK. I ’m sorry  to see that Senator Schweiker has le ft 

the room, because I  did want to make a contribution to the football 
controversy.

Living in New England, of course, I  root for Boston College, but 
being a gra duate of Penn State , my heart lies with the Nitt any Lions. 
[Laughter.]

The second point I ’d like to  make, is th at I ’d like to make i t clear 
tha t I appear before this subcommittee as an individual, representing 
myself and my colleague, Alex Lempicki. I n no way do we represent 
G. I .E. Laboratories, the General Telephone Corp., or it s management, 
although, of course, we are employed as scientists at the G.T.E. Labora
tories. A e speak only as a pair of concerned working scientists who 
have witnessed and have been fighting the battle  again st declining 
basic research activity in th is country, and the effect on its  economy.

I was very depressed to hear  the comments on the cuts voted in the 
House, particular ly having appeared before tha t committee. This 
news is devastating and I thin k it  is shortsighted in view of the serious 
economic stresses tha t exist. NS F’s role needs expanded, not con
tracted . I t needs expanded.

All one has to do is to look at the pages of the Physical Review Le t
ters—the principal journal of American Physics. What  do you find? 
You find papers whose authors are Japanese, whose a uthors  are Ger
man, and even Russian. You see the same th ing in th e Jo urna l o f Ap
plied Physics. In  one of our  big current research fields, that  of optical 
communication in Appl ied Physics, you'll find most of the authors  
are Japanese.

There currently exists an extensive store of scientific talen t in this 
country  tha t could be contr ibuting to the scientific strength of the 
country  in a manner consistent with the stated goals of the National 
Science Foundation. Yet, these people are being completely ignored in 
the funding policies of the Foundation. There are many well-seasoned 
creative scientists, who are essentially in holding patterns, and these 
people could be contributing  to the coun try’s economy.

Basic research is important and does benefit society. Basic research 
feeds innovation, innovation creates jobs to  support  the economy. It  
is mandatory tha t something be done about thi s situation.

Now, under the severe economic conditions that  have existed in  re
cent times, basic research has suffered extensively because it is long 
term and often it is not obvious where the impact of benefit to society 
will occur and even when the impact does occur, it is often very diffi
cult to trace the origins to a single piece of research.

Where once the Defense Department and indust rial corporations, 
extensively funded basic research, they have turned to immediate prob 
lems, as so many institut ions have done, and have cu t back extensively, 
on support for long-term basic research.

Further,  the science departments in universities have stopped gro w
ing, and young scientists, fo r the most pa rt, now must tu rn to  indu stry
for jobs. xtc-t- •

I have detailed  my arguments for an expanded role for N SF in fund
ing basic research in indus try, in my w ritten  material submitted to the 
committee, and in individual conversations with NSF personnel, in
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written  comments to the preliminary NSF Task Force Committee, 
and in testimony before the House Subcommittee responsible for NSF.

These arguments were presented in terms of the need to fund the  best basic research wherever it  can be found, the need to stimula te indus
tria l innovation, the need to  maintain the viability and job creating 
capacity o f American industry, and the need to utilize in basic research 
more of the young scientists who are being—are now being ignored by universities, afte r they gradua te.

A good case for what I propose is contained in the NSF task force 
report. Still, NSF and, part icularly , the National Science Board remains timid  and reluc tant to assume this new expanded role.

Mr. Doan, representing the National Science Board in House testi
mony, testified in essence, “Basic research in universities is in good shape”—but that isn’t quite consistent with some of what we’ve heard from the  previous pane l:

Basic research  in ind ust ria l labs is in poor shape (to  cont inue  with wha t he sa id) . The way to improve things is to arrang e some kind of tax  break for industry so th at  they  can fund more researc h in universit ies and set up channels so th at  the resu lts can be funneled b ack to industry.
Gentlemen, this is not the answer.
We would recommend legislation mandating the following changes in NSF  policy toward indus trial laboratories:
1. Earm arking some small portion of NSF budget for support of basic science in industry.
2. Removal of special quali fying criteria  on proposals from industry. Within  the budgetary  constra ints, the proposals should be in direct competition with university proposals.
3. Formulation of rules which would result in lowering cost to NSF on research in industry, such as cost-sharing.
4. Largely, to implement the first three, increased participation  of industria l researchers in the peer review of proposals.
Under these recommendations, N SF should begin to fund basic research in industria l laboratories.
I ’d like to add a postscript to that —actually, i f NSF really wanted 

to fund basic research in indus try, they would really have no trouble doing so under  current regulations. If  they are going to do it,  it ap
pears from all that has transpired in the committee hearings, they need specific directions from the committee.

I would like the oppor tunity, and perhaps you would prefe r later, 
to comment on the comment tha t industry rea lly is not interested. I ’ll postpone that  i f you prefer.

Senator Kennedy. What Dr. Hackerman said on Tuesday was that  
indus trial scientists are not terr ibly  interested in basic research be
cause of the  long-time commitment necessary to carry  out this kind of research.

Dr. J ohnson. Substitute—well, it was your-----
Senator K ennedy. Why don’t we hear from all of you and then I ’ll let you comment.
Dr. J ohnson. Sure.
[The prepared statement of Dr. Johnson follows:]
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I. Recommendations

Fir st  we would like  to make it cl ea r tha t we app ear  be fore  thi s subc ommit tee 

as  individuals . In no way do we represen t GTE Labor ato ries or  its  management although 

we a re  employed by GTE la bo ra to ries . We speak only a s a p ai r of concerned working 

scien tis ts who have witnessed and have been  fighting the b att le aga ins t decl ining basic 

re sear ch  a ctiv ity in th is country.

We would recommend legi sla tion  mandating the following changes in NSF Policy 

toward Ind ust ria l Res earc h Laborat or ies :

1. Earmarking some small portion  of NSF budget fo r suppor t of basic  science 

in indus try.

2. Removal of special  qualifying cr ite ri a on proposals from  indust ry.  Within 

the  budgetary const raint,  the  pro pos als  should be in di rect  competiti on with 

univers ity pro pos als .

3. Formulation  of rules  which would re su lt in lowering c ost  to  NSF on resea rch 

in indus try — such as  cost sharing .

4. Inc reas ed partic ipa tion  of  Industria l Resea rche rs in the  p ee r review of 

proposals.

Under the se recom mendations, NSF should begin to fund bas ic re se ar ch  in ind ust ria l 

labo rat or ies . The rea sons  for supp orting this  change can be stat ed concise ly:

•  It would be good for  scienc e

— The be st people, the b es t f aci lities and the bes t ideas should be funded 

wherever  they can be found.

— NSF could pr ovide long-te rm stabili ty in basic re sear ch .

— Relie f could be provided  to a generat ion of scien tis ts who have been 

accepted  by un iversit ies to do bas ic re se ar ch  as  gra dua te students  and 

post-docto ral  students  but have been larg ely  turned away by the 

un ive rsi tie s therea fte r.

•  It would be good fo r the country

— If bas ic re se ar ch  is to be of benefit to society,  it must eventually impact 

indus try whe re new jobs and new prod ucts ar e crea ted . The refore , basic  

re sear ch  cannot  be  isolated in an academic ivory tower.

1
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- It would st imu late  long-term  research  in indus try  providing  continued 
vita lity in the economy

- It could help reve rse the cu rre nt  downward trend in in dustr ial  innovation.

-  It could help re stor e our compet ive edge with o ther nation s who ar e very 
effectively funding ba sic  re search  in industry.

•  It would be good for un ive rsi tie s

-  Overlapping in te re st s could provide channels whereby academic  re search ers 
could lea rn  of ar ea s of t ime ly research .

•  It would be good fo r NSF

-  NSF can become a true National Science Foundation ra th er  than a *
parochial club ca ter ing  to a limited number of academ ic re se ar ch er s.

Our position , as we have sta ted  it,  needs cer tain defin ition s, cla rif ica tio ns,  and 
supporting arguments.  Certain myths about ba sic  re sear ch  and about the National «
Science  Foundation have to be  remo ved . The se we ad dress  in deta il in the main text.
Relevant  m ate ria l can also be found in a recent  report to the Senate Subcommittee on
NSF, entit led, "A Report on Re searc h in Industry; Roles of the Government and the
National Science Foundations ," he reaf ter re fe rred  to a s the NSF Repo rt.

2
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II. Background

a.  Publ ic Funding of Research  in  Industry

Let us fi rs t define what we mean  by basic research . In a most ge neral  sen se, 

any activ ity caused by curio sity  about the Univ erse  and conducted by scie nti fic  methods 

qua lifie s as  b asic resea rch . Yet, to anyone even vaguely fami lia r with m ode m science,  

the re  app ear  qua litative d iffe rences  between research  pr oblem s. Some ar e defin itely 

more ba sic  than o thers.

Grea t extrem es exist within the spectru m of work va riously re fe rr ed  to  as basic 

re sear ch , res ea rch and development, and development . The scienti fic approach and 

the  to ols used are  quite simila r. However, the re ar e gr ea t imp lica tions reg ard ing  funding 

as  one moves from one end of the  spe ctrum  to the oth er.

At one extreme , one has "m iss ion  o riented re search " involving applied  re search  

or  de vice  development that  can be antic ipated to produce an immedia te benefit to the 

orga niza tion  perform ing the work (such as a new product) or  fill a spe cif ic need recognized  

by the Government. In th es e,ca se s,  the funding should be provided ei ther  by the 

orga niza tion  o r by the Government agency charged with the mission.

At the other ext reme is  "bas ic  r ese arc h"  on c once pts,  new phenomena,  and 

feasibi lity  of ideas.  Direct  appl icat ion to technology is vague and unc ertain . Such 

work cannot be expected to pro duce immediate benefits but i s essent ial  to long -rang e 

technological  p rogress. Pay -off fro m this type of act ivity  re su lts  from an a ssimil atio n 

of sim ila r re search  by many inst itut ions , including ind ust ria l labo ra torie s. It is 

essent ial  that such re sear ch  thr ive  upon f ree  exchange of information in the scientif ic 

and technical communities.

It i s our fundamental contention that the p res ent sce nar io where re search  i s to

be conducted exclusively at  univ ers ities , while industry is to pr ovide only applied

work, is an a rti fic ia l dichotomy, inevitab ly leading to a g ene ral  decline  of ove rall  

technological innovation and progres s. In our opinion, the eff ec ts of these  po licie s ar e 

already  clea rly apparen t.

His torically, the lead ing ind ust ria l labo rat or ies  have played a  major rol e in 

maintaning the quali ty of Amer ican Science and have provided the natura l channels for  

maintaining techn ical  leadership: This  is a very American phenomenon which has ser ved 

the country very well. The benef its of "basi c res ea rch"  ar e widely d isp ers ed; and, 

the refore , the re is a strong cas e for federal  o r public  funding, even though an industr ial  

corporation is  involved.
3



b. Benefit of Basic  R esearch  to Society

We firmly  believe that scienc e in gen eral  and ba sic  r es ea rc h in p ar tic ular  does 
benef it society as a whole. However, this  benefit  to the n atio n's economy and welfare 
is  often long te rm and difficult to antic ipa te while the work i s planned and ca rr ied out. 
Many of the decision makers in defense agen cies , in corporate  organizat ions, in congress  
and even many working sc ien tis ts faced with ex igencies tend to s ac rif ice  long-term  
goals and relegate basic re search  to academic  scien tis ts.  Basic re se ar ch  is important  
to the country  and those who are  b es t equipped in background and fa cil ities  should be 
encouraged (not just allowed) to do it.

It follows that t here should be a national agency whose re sponsibili ty is to oversee  
the health of science  in the country rega rd less  of inst itutional affil iatio n, providing 
guidance and funding. It seem s obvious to us that this  agency should be the National 
Science Foundation, and it seems str ange  to us that NSF does not app ear  to asp ire  to 
thi s ro le . For years  it has approached the question of funding basic  re se ar ch  in industry 
ra th er  timidly. If NSF rea lly  be liev es in s cience , it is now time to a pproach the problem 
more agg ress ively. Lack of funds would appea r to be a la me excuse. If a  case  for  an 
expanded role for NSF is built, the funds will follow; but it is  long ove rdue for some 
insti tutio n in this country to act as chief  spokesm an for bas ic scienc e. The re -esta bl ish 
men t of the Office of Scientific Adv isor  to the Pre sid en t i s a most welcome sign , but th is, 
in our view, in no way re liev es NSF from the leading role  it should play.

To rev ital ize  ba sic re se ar ch  in  this country r es ea rc he rs  in industry  should be 
encouraged to compete for funds. Many indus tria l lab ora tor ies  have facil ities  and 
personnel that cannot be duplicated elsewher e. Industrial  corp ora tion s are a na tional  
resource  important to the pre sen t and futu re economy of the country. Corpora te 
off icia ls, partic ula rly  under pre sen t econom ic conditions are  too involved with immediate 
problems to devote a la rge  amount of thinking about basic re sear ch . They should receive 
added shor t-t erm inducements to spend more time looking at long-te rm goa ls.

The re exists a volati lity in government suppor t of sc ienc e which has deplorab le 
consequences for both sc ience and indiv iduals. By broadening its  r ole as  sponso r of 
re se ar ch  (wherever it can be done), NSF can grea tly enhance  its role as  the stabi lizin g 
ele me nt. The history of the last  few ye ars could have been avoided had the re been more  
control  planning and les s capri cio usn ess . If NSF is  to continue to do nothing but support 
only u niv ers itie s, it will, of ne cessi ty , act as a de stab ilizing fac tor . What is  the point 
of producing excellen t young s cien tis ts if th ere  a re  no jobs for  them ? Some fraction  of 
th is population has to s tay in science  because this is what they do best and love most.



Not all of them can be reabsorbed by un iversit ies. Of those that go to industry, some 

frac tion  should be given the opportunity to do fu rth er  scientif ic work. We think NSF 

should welcome and actively seek  some res ponsibil ity  fo r its own product.

NSF should not by default  re leg ate  the resp ons ibi lity  for suppo rting  res ea rc h in 

indu stry  to DOD. The polit ical atmosphere is much m ore conducive to an expanded 

ro le of the civ ilian  sec tor  at this time. The argument that  such change of pol icy can 

only be effected  a t a greatly increa sed  budget is spur ious. In our opinion, the rol e of 

NSF should be changed fi rs t and an increa se  in budget will p redictab ly follow. Rightly 

or  wrongly, NSF has often been  accused of c lubishness and c losed shop att itu des. This 

hur ts NSF in the political arena and al so hurts  science.  Broadening its  ac tiv iti es , NSF 

will enhance its  sta ture and become f ar  le ss  open to often irr espo ns ible cr iti ci sm .

c. Interact ion between U niv ers ities and Industrial Laboratori es

If a  closer inte rac tion  between un ivers ities and industry  is  a reco gnized  goal, 

then rem ova l of the presen t exclusion  of i ndust ria l labs is mandatory. None of the 

proposed  sabbati cal exchanges, e tc .,  will achieve as much as would a broad ening of 

the supp ort bas e.

The inte ract ion and cooperation o f a ll sci ent ist s should be encou rage d rega rd less  

of affilia tion. In princ iple , sab batica l exchanges between unive rsi tie s and ind ust ria l 

labs is a good idea; but if it is to be effec tive , a much more  stab le employment climate 

mus t be established. Academic  sc ient is ts  have a tradition of s abb atical s; but unde r 

presen t economic conditions, few industrial sc ien tis ts would want to adm it tha t they can 

be spa red  f rom the ir job for a y ea r. This  is not a re al is tic  suggestion. Closer  in ter

action between academic  and i nd ustrial sci ent ist s could be achieved if some individuals 

from  each sec tor  work on s im ila r basic res ea rch problem s, attend the sam e scientif ic 

meetings,  and have overlapping d ay- to-day int ere st.



in . Should the Status Quo be Maintained?

A reading of the NSF Report, co nversat ions  with NSF pe rson nel and members of 
academic  institu tions has made us, we believe, thoroughly fam iliar with  the main arg u
ments against  any d rasti c changes in NSF policy.

These argum ents are all imp lici tly contained in the repo rt to the Senate  Sub
comm ittee on the National Science Fondat ion. We wish to r epeat  them here in capsule 
form for the purpose of fu rth er dis cussion .

1. NSF is already supporting ind ust ria l resea rch  through (a) spe cia l prog rams 
and (b) manpower output of a cademic institu tion s. It is questionable whe ther  this sup
port should extend any furth er.

Asser tion s (a) and (b) a re  tru e although their inte rpreta tion  i s sub jec t to a rgum ent.  
Foremost  among the special  p rog ram s is the brand new Facul ty Developm ent Program. 
Recently a time  period  of  two months (which included Chr istmas holiday) was given to 
apply. During this time , a faculty member had to find an indust ria l lab ora tory willing 
to a ccept him, develop a  program of r es ea rch,  wri te a propo sal  and obtain a re lea se  
from his insti tutio n. Having witnessed at fi rs t hand the hercu lean effor ts of one individual 
to provide all  of the documentation by the due date,  we a re  skeptica l of the att rac tive ness 
of this pro gra m.  In any case,  ind ust ry is  only a seco ndary b eneficiary  since the p rogram  
is  d irecte d at the development  of the faculty member. Never the less , program s of this 
so rt  ar e valuable and constitute an adm ission that  th ere  is opportunity for  doing fi rs t class 
bas ic re sear ch  in industry.

According to da ta provided by NSF, 4.3 million dollars has been allocated to 
bas ic re sear ch  in industry in 1976. This rep res en ts about 1/2 percen t of the budget. We 
have no idea  how this money i s spent, what exact ly it supports and what cr iter ia  were 
used to classif y the supported pro gra ms  as bas ic re sear ch . An inspec tion of the 1975 
NSF lis ting of Awards and Grants (in the  ar ea  of Phys ical  Science) has failed to convince 
us that there are any indus tria l g ran ts which could be cla ssi fied as ba sic  r es ea rch.

Referr ing  to ass ert ion  (b) i t is tru e tha t industry’ depends for its technological 
manpower upon t rained grad uates from unive rsi tie s. We think however tha t i t is a spu
rious and sel f-serv ing  argument to claim tha t this cons titut es an NSF support of industry. 
It can be argued just as per suasively  that  i t i s the indu stry  which suppor ts the academ ic 
inst itut ions  by  providing a job mark et and, the refore , the gradua te stud ent  manpower to 
per form  the resea rch  in un ivers ities . In addition , industry  pays taxes from  which NSF 
budget d erives.
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It i s our  contention that  NSF pays lit tle  attention to the fate of gra duate s once 

they leave the University and to the existe nce  of jobs for  which they w ere  tra ined . Since 

the uni ver siti es are not h iring and th ere is  litt le opportunity to conduct re se ar ch  in in

dus try , these graduates mus t feel exploite d. By denying them the opportunity to obtain 

grants  for  fur the r resea rch , NSF is cont ribut ing to the  waste  of ta len t and ski ll which i t 

prides  its el f of c reating in the  fi rs t pla ce . We consider the use of thi s argume nt ra ther  

cynical.

2. One cannot allow a dilution of funds in supp ort of u nive rsi tie s.

It is absolutely true that any substantia l dilution of sup por t for  a cademic ins titu

tions would be against national in te re st . We are fa r from suggesting anything which could 

be interp ret ed  a s a withdrawal of support from unive rsi ties in favor of in dustry. To 

cla rify  our position we sugg est that:

Fir st  -  an at tempt should be made by NSF to inc rea se its  budget specific ally for this 

purpose.

Second - a very  small frac tion  of the overa ll budget (probably no m ore  than 5 percent)  

should be used for this purp ose.

Third  -  in cases where the ind ust ria l p roposal i s cle arl y superio r to some  univers ity 

proposals  the re is a valid rea son  for funding the for me r in l ieu of the lat ter if the ob

jective  is support of b es t Sc ience. Support of in fer ior pro jec ts cannot in eve ry cas e be 

redeeme d by educat ional or  di dac tic values. The exclusion of the individual b es t p er 

form er,  jus t because he is affi liate d with an ind ust ria l l aborato ry app ears to us to be 

aga ins t the original  m ission of NSF.

Fourth - it  is,  we think , a myth tha t NSF will be deluged by very high quality  proposals  

from indu stry . Most ind ustrial labs have p res sin g needs  and may n ot be  able to spare 

personnel for  doing bas ic work even when it is pa rtiall y supp orte d. Others may find it  

aga inst th eir  i nter es t to e nter  into agre eme nts which may j eopard ize  the ir pro priet ary  

position.

Since trad itio nal ly NSF lik es to link i ts  suppor t to indiv idua ls ra ther  than i ns titu

tions (as long as they ar e academic), we s uggest that  i t extends the sam e opportunity to 

the individual f rom ind ust ry who can p ersu ade  his (hypothetically cool) m anagem ent of the 

wisdom of applying for an NSF grant.

3. Res earch per form ed at u niv ers ities is a "better buy" because of the much 

lower cost.

7
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This is undeniably t ru e.  There  is no way that indu stry  can compe te with the 
unive rsi tie s on a cost ba sis . However, imp ortant  r esea rch topics ar e  of ten "brain 
waves" of individuals and as  such cannot be open for b ids . If the idea is  good and p rom 
isin g and if ther e is no equivalen t res ea rc h proposed by unive rsi tie s, one may have to 
pay a higher price for a sup eri or product.

However difficu lt i t is  to quantify the  cos t of  fir st -c la ss  re se ar ch , the problem 
of lowering  the cost  of work per forme d at ind ust ria l in stitu tions st ill  remains . The NSF 
Report addre sse s its elf  to this  problem  and recognizes the need to r emo ve disincentives. 
The role of NSF is  obviously limited  to a study of the problem and the dissem inat ion of 
informat ion among the branches of government which can deal with i t by say , alte ring  
the tax laws.

We sug gest  that  th ere  is ano ther avenue, much mo re di rect  and en tirely  within 
NSF's  power to e nact.  The c ost (to NSF) of indus tria l re se ar ch  can be substan tially re 
duced by insi sting upon cost- sha ring of a  pr oje ct.  At a level o f "f ifty -fif ty"  shar ing , the 
ind ust ria l and academic  cos ts would tend to  eq ualize. We suggest th at at  that level  in 
du str ial  management may sti ll see it  as  a subs tant ial inducem ent for providing matching 
funds.

Some of the value of basic  re se ar ch  for ind ust ria l m anagement  de riv es  not only 
from its  res ult s but al so from its  at tra cti veness for  a  ce rta in type of indiv idua l. Some 
ind ust ria l labora tor ies  have re cognize d thi s problem by bestowing s pecia l sta tus  to ex
ceptional individuals, others  have used  i t in r ecruitm en t or adverti sing. Basical ly the 
sam e forces  are  at  work which make some  acad emic insti tutions  m ore  p res tig iou s than 
oth ers . If the res ul t is an upgrading of the work per form ed,  we claim  i t is a good invest
men t fo r both ind ustry and government.

4. Indust ry may abuse the gra nts  by ei the r withholding resu lts  or  us ing them to 
priv ate  advantage.

This is a complex problem, fraugh t with many misunderstandings . We cannot 
analyze it  here  in full but only offe r some hopefully relevan t comments. Fi rs t, from 
long pe rsonal  exper ience, we can unequivocally claim tha t companies  encourage (and in 
some cas es offer financial inducement) for the publica tion of resea rch re su lts.  It is  
suff icien t to glance through major  scien tifi c journa ls of ten years  ago to see that roughly 
one half of the publications orig inated from ind ust ria l inst itutions.  Today this has 
dwindled to  a  very small frac tion .

8



Second, the re are natura l co rre cti ve  forces  which opera te.  Any company which 

would abuse  its  cont ractu al agreem ents with NSF would lose it s chance for  any futu re 

support.

Third , even if the  company does de riv e some benefit fr om the re se ar ch , we do 

not rega rd  this  as evil provided it  is  done openly. Likewise, we do rega rd  i t as nationally 

bene ficial tha t many high technology and p rofi table ind ust ries have o riginat ed as spin -offs  

from universi ty re sear ch  that was ca rr ie d out on NSF gran ts.

Fourth,  the ar ea  of patent s, lice nsing,  e tc .,  is  one tha t deserv es  car efu l con

sidera tion but which should not be used to s tifl e technologica l prog res s financed by the 

Government. An excel lent  exposition of th is problem is contained in  the ar tic le  by 

E. B. Staats,  Comptrol ler General of the United Sta tes,  appended to the NSF repo rt.

In the la st  ana lysis re se ar ch  do lla rs coming from DOD, ERDA, or  NASA ar e as much 

taxpayers dollars as those  disp ensed by NSF. It seems to us tha t the morali ty of con

ducting basic  r es ea rch in p rof it ins titu tion s at tax payer's  expense is of equal if  not higher  

or de r. The acceptance of the idea  i s one which NSF is  superb ly des tine d to f os te r.
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IV. Conclusions

We believe that the argu men ts which we have p resented in t his testimony call  
for  an expanded ro le of NSF in suppor t of bas ic re sear ch  in indust ry.  In making this 
recommendation we find o urselv es in e sse ntial agreem ent  with the NSF-Indust ry Task 
Force Pre lim inary Report to be found on page 11 of the NSF Report. We find ourselves 
in s erious  d isagreement  with  the position taken by the National Science Board, defin ing 
the official position of NSF and contained in the same Report — pages 1 through 10.

We hope to have contr ibuted to the opposing points of view in a manner which 
will re su lt in l egis latio n broadening the scope of NSF in supporting bas ic re sear ch  in 
non-academic  institu tion s.

10
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V. Biographies

A. Lempicki

Born in 1922 in Warsaw, Poland. During the second world war, member of the 

Polish underground "Home A rm y.” 1945-1946 Second Lieutenant in the  Pol ish Corps 

in I taly (under Bri tish  command). Marr ied  in 1952, two child ren.

B. Sc ., Imperial College of Sc ience and Technology, London, 1949.

M. Sc. , Imperial College of Science and Technology, London, 1952.

Ph. D ., University of London, 1960.

Major g radua te work: phy sics.

After graduation, Dr. Lempicki joined staf f of EMI in High Wycombe, Bucks, 

England. He worked on the design of vacuum tube s and solid stat e dev ices from 1949 

to 1954.

In 1955 he emig rated to  th e United States and jo ined the  Staff of Sylvania 

Re sea rch  Lab ora tori es in Bayside, New York. Upon acquisi tion  of Sylvania  by GTE, 

he remained with the GTE L abo ratori es and eventually tran sfer re d from  Bayside to 

Waltham, Mass, in 1972.

From 1964 to  1972, he was Manager of the Quantum Phy sics Group and present ly 

he is Manager of E lectro-Op tics  Laboratory,  Special Pro jec ts Office. His profess ional 

act ivi tie s included research  in luminescenc e and elec trolum inescence  with emphasis  

on optical and e lectr ica l prop er tie s of single crys ta ls of the sulfides; research  on 

luminescence of organic mater ia ls and o rgano-metall ic complexes; spectroscopy  of 

ra re  ear th ions in c ry stal s and liquids ; research  in quantum ele ctr on ics , in par tic ular  

on optica l la se r action  in l iquids; light scattering  in liquids. He has  published approx

imately 70 sc ient ific pape rs and holds 11 United States  patents.

From 1969 to 1972, he was a consul tant to NASA office of Advanced Res earch 

and Technology. He is  a Fellow of the American  Physica l Society and a Member of 

the Optical Society of Am erica.

A large  frac tion  of  Dr. Lempick i's scientif ic research  was done under 

Government con trac t, mostly sponsored by DARPA and the Office of Naval Resea rch .
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E. J . Johnson

Earnes t Johnson was b orn  in 1931 in the  town of Phi lips burg in the  soft coal 
region of Pennsylvania . He was m ar ried  in 1956 in Los Ange les, Cal iforn ia; he 
curre ntl y resid es in Lexington, Massac husetts , with his wife and eight children .

Dr. Johnson rece ived  the B. S. degree in Phys ics at The Pennsylvania State 
University  in 1953, an M. S. degre e from Purdue  University in 1954, and a Ph. D. in 
solid sta te Physics from Purd ue Universi ty in 1964.

He conducted app lied re se ar ch  in s emiconductor devices  at North Amer ican 
Aviation in 1955-56 and at Hughes A irc raf t Company in 1956-58. His research  a t 
Purdue involved basic studies on the optical p rop ert ies  of semiconducto r ma ter ial s.
He continued this  work with m agne to-optical studies at MIT Lincoln Laboratory. This 
basic  work provided knowledge of s ignificance  in semiconductor technology, and he has 
writte n a review of the subject in a  refere nce  volume on the bas ic prop er tie s of 
semiconductors.

In his lat er  work, he has concentrated in studies of l as er s,  la se r ma ter ial s 
and exploita tion of new la se r phenomena. Since 1973, he has continued this work 
at  GTE Laboratories in Waltham, Massachusetts .

Dr. Johnson has numerous  publications  in the  various  fields he has worked, 
is a mem ber of the Am erican Phy sical Society and the  Assoc iation  fo r the Advance
ment of Science.
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I) r. I berall. Fo r the  sak e of  th e reco rd, I wou ld po in t out to Dr. 
Ba rk er  th at  t he re  is an Am erican  Associa tion  of S mall Resea rch  C om
panies. BB&N and  we a re comp eti tor s. I can ass ure  you of  t hat —for  
example in a coustics. We  a re not co- con spi rato rs, hu t ou r sta tem ent s, 
str an ge ly  enough , are co mplete ly c omplementary.

My nam e is A rthu r Iberal l. My  trai ni ng  is  in physics and mecha n
ical eng ine ering . My backgro und is in Go vernm ent and indu str y.  T am 
the  chief  sc ien tis t and  pres iden t of  General  Techn ica l Serv ices , and 
I have  a 10 minu te o ral  presentati on .

The  th ru st  of  m y rem ark s is t hat  if  you wan t to  co nside r a role for 
indu str y wi thin NSF , you ha ve  to  go back  to basics.  For th is,  I  would  
star t fro m N S F’s his tor y.

Th ere  was one basic issue th a t led to the conception  o f NSF . I t was 
wh eth er a cen tra lized  Governm ent agency devo ted to  the basic re 
sear ch needs of  society  was  needed. It  was to the sin gle handed cre di t 
of Se na tor Ki lgore and his  inde fa tig ab le aide, Her b Schimm el th at  
the  at tem pt  was made to  ca ptur e th at  not ion  in leg islation. U nf or tu 
na tely, as pa rt of  th e tas k of  ach iev ing  acce ptance  o f the goal, at ten
tio n was  div ert ed to the  su pp or t of  academic  insti tu tio ns  fo r th ei r 
academ ic scientis ts.

It  is mv purpo se to  g ive  you some b rie f vers ions  o f the  t hem es th at  
led to N SF’s form ati on , an d the  cu rre nt,  stil l very presen t, conse
quences f or  NSF policy a nd  the  needs of th e Natio n.

A m ore  official histo ry  was  offered by D etle v B ronk  an d J . Eng la nd .1

I wou ld urg e th is  com mittee to ava il its el f of the tes tim ony of  Mr. 
Sch imm el. His  cogn izan ce of  the  un de rcur rents involve d in NSF  fo r
ma tion exceeds any one  else’s and these cu rre nts are  stil l with  us.

Science, in my view,  is con fronte d by only one bas ic prob lem, and  
th at  is, how to un de rs tand  th at  which is inside and outs ide of  us. so 
th at  we m ay be b et te r able to  unders tan d and gov ern  t ha t which  is i n
side  o f us. I t  is in te re st in g to note  th at  thi s i s the same ce ntral problem  
th at  co nfronts rel igion , philoso phy, a nd  po litic s.

It  is also i nte resti ng  to  note tha t in t imes o f cris es, when socie ties a re 
well enough off t o su pp or t thei r immedia te needs, bu t require ex pa n
sion of thei r world hor izons,  that  the  sign ificance  of  cou pling  science 
an d society occur s to na tio na l lead ers.  T hi s was true  in th e Greek city - 
sta tes , the  M ed ite rra ne an  city-s tates and the  Ren aissance, and  the  
Eu ropean  po litics in th e E nl igh tenm en t.

We have been facing  re form ati on  o f society, by mean s o f new orde rs 
and new rel ations as th e af te rm ath o f Worl d W ar  I.  The  Gr ea t De 
pres sion , W orld  W ar  I I , the c ur re nt  na tional an d in ternat iona l crises, 
are  con tinuin g p ar ts  of  th at  adjus tm en t a mo ng nat ions  of all ideologies. 
No one of the m ha s the answers. So, once more, we m ay con sider t u rn 
ing  to science.

One majo r im pe tus  to the  cu rren t Gover nment  intere st in science 
was for me r Pr es iden t Rooseve lt’s queri es in the 1930's—what  can so
cia l ins tituti ons, business, labor and so fo rth,  do fo r the  reform ati on  
of  an ai lin g socie ty ?

It  is n ot so well rememb ered , that  th is  ques tion  was also dir ec ted  t o 
science and technolo gy, and  it was a result  of  Ki lgo re' s congressio nal  
concerns, in qu ir ing into t he  op era tio ns  of th e economy, th at  tur ne d his

n S cie nc e,  Ma y 2. 19 75  : Ja n u ary  9. 1976.
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part icular interest to the possible contributions of science in the 1940’s.
An official story rela ting Bush and the NSF states: “Since 1942,

Kilgore had introduced and held hearings on bills to  mobilize science 
and technology for  more effective prosecution o f the  war and for ap
plication of science to national problems when peace came.” “Bush 
strongly opposed those bills and he also tried  to guide Kilgore toward 
more acceptable measures.” “Bush thought tha t the Senator was hon
estly tryi ng to get at the root of the matters, although some of the 
people about him steered him into strange paths.”

Those people steering Kilgore with strange ideas represented a con
siderable fraction of the interested parties  tha t Schimmel worked 
through in trying to develop an interest in a charge for a national sci
ence institution. *

There were those who were against the idea. For  example, some 
thought it would infr inge on indus trial R. & D„ and industry’s ability 
to develop propr ietary  scientific ideas. Others thought it would in
fringe  on the charge of many existing Governmental laboratories. 9Academic leaders thought tha t it would compete with thei r academic 
interests in pure science. And some simply thought it was impossible, 
or certainly premature , to at tempt to develop a coherent science theme, 
and least of all, within Government.

Those who were for the idea were divided. Some people in the indus
try thought  tha t it was a good idea to provide indus try with a basic 
science pool of ideas tha t did not have to l>e competitive with a more 
applied R. & D., and some people in Government thought tha t it would 
serve as a central science pool to which less mission oriented problems 
could be referred.

Bush and his supporte rs, ult imate ly took on the view of regarding it 
as a potential foundation to offer financial support  for gifted academic 
scientists to freely pursue scientific notions tha t they considered 
significant.

One can surmise the upshot—Kilgore and Schimmel had a hard 
time. A political constituency for science, whether for society or not, 
had to be found, and so they had to dilute and compromise their  
notions to get active scientific, part icula rly academic, support.

Meanwhile, whenever the ba ttle for the foundation lagged, end runs 
were tri ed to get the main task of science applied to social needs in
stalled at the Bureau of Standards. The Navy, perhaps realizing the 
real significance of mission oriented science, quietly pushed the Office 
of Naval Research through , and for most of  its life, ONR has largely *
hewed to developing the essential R. <£ D. that its divisions considered 
necessary under a general Navy policy.

In the post war euphoria, it appeared that  at least partia l victories 
for science had been won. The Navy had gotten ONR, a civilian control *
of atomic energy was achieved, the National Science Foundation Act 
was passed, and Bush had gotten his “Science, the Endless Fron tier” 
message across. Consider the latt er two.

The quest for  a national science center and Bush’s quest to put across 
his message were not one. When Bush’s message camo across, there 
was a reasonable number who understood its impact. It  wasn't clear 
how far  he could sell it. The response was mixed, pro and con. Among 
responses in journals of the  day, there were those who considered the 
message as a call for unfettereJl science, as an endless boondoggle. I t



was thought that too much was promised and tha t it had no responsibil
ity to its social paymasters.

When NSF legislation was finally passed, it appeared that  the sci
ence for society goal was won with reasonable political control. I t ap
peared that  NSF would be designed to  tackle significant problems of 
national concern. It  might have been expected, perhaps by the course, 
tha t we had been accustomed to at the Bureau of Standards where I 
worked at the time, or  NACA, and in fact., as it emerged within ONR, 
tha t NSF would make use of transferred funds and best efforts con
tract or gra nt research on major problem areas o f concern to the Gov
ernment, as defined by statements of work from N SF personnel.

We anticipa ted that  the major problem was for NSF  to define a 
national science program, and to reconcile its science mission with the  
mission di rected pieces of other departm ents of the Government.

Thinking th at the institu tional battle was won, there was no follow 
through from all those who should have been involved, whereas early 
NSF  leadership followed through on its elected path. Busy scientific 
people simply did not have the time nor the inclination, to review again 
and again, what, could be regarded as academic efforts to investigate 
limited problems. They would have expected that appropria te review 
judgments would be a function of knowledgeable personnel within 
NSF acting within specific public charges.

But, the academics did have such time, and in time, they developed 
their outside peer review system, which, by use of thei r time, b rough t 
them economic security, thereby put ting  themselves in the position of 
eliminating competition from outside of the ir circles.

I must confess to an inability to grasp tha t outlook as a suitable 
guiding princip le within our  society, although in The Aflluent Society. 
John  Galbra ith describes very well why groups in our competitive so
ciety, quickly, “set about eliminating competition as it effects them 
selves.”

Now, this bring s me up to the message that  I have learned since 
1950.

First , at. the NBS, where I worked, we had to compete vigorously 
for scientific-technical funds. There were few guaranteed resources. 
Thus, within my former section-----

Senator  Kennedy. Let's focus in on the problem here.
I think the history  is impor tant for  us, but we are try ing  to find 

out whether this  is im portant  to industry and what we can do about 
it. This is what we hope to get some ideas from you on, in these final 
few minutes here.

Dr. Iberall. I think my comments at this point will i llus trate the 
problem that faces us in small business R. & D.

At the Bureau,  our problem was trans ferred funds in doing the 
science needed, and that proves foolish for NBS security.

Senator K ennedy. Why do you not just  tell me, off the cuff, now— 
I am a layman, and we are all lay people here. You have to lav it out 
for us, now.

What do you want, what do you need—what’s the potential , what are 
the problems?

Dr. Iberall. Let me make the next point and then I will address the 
subject.

Sena tor Kennedy. Well-----
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Dr. Iberall. When I  went into small business R. & I)., and thought  
that I only had to do a job cheaper, faster, better than  my competi
tion, tha t proved to be nearsighted. As time went on, my competition, 
with essentially all the classical monopolistic devices, have frozen 
ns out. Competition in R. & D. is from the large universities, the large 
aerospace corporations, the not for profits, and the large for profits.
It is not their size, technical know-how, nor their  sales forces, which 
bothers us. It  is the suspension of what had once been normal modes 
of competition. Thei r preferred instrumentality role, via peer re
views, study commissions, panels and councils, selection by cronyism, 
the ir high mobility in which no conflict of interest is seen, is what 
defeats us. We happen to be back to Kilgore's original concentration of 
power interests.

The problem, if T may drop all the rest of remarks for the written 
record, is that  science for  a society is a needed function. It  requires 
all those who have competence in these scientic areas to have access, 
in a free, competitive fashion, to those funds in Government funding »sources such as NSF and N IH.

We. in industry, par ticu larly  small business R. & I)., are excluded 
from contributing our par t. Tha t would be the essence of my message to you.

Senator Kennedy. Yes, bu t then how do you deal with it? That’s 
what my problem is, how to deal with it.

Dr. Iberall. I address myself to tha t issue in my written  testimony.
As Dr. Barger indicated in the first place, there is absolutely no rea
son, there was no reason from the very beginning, that  NSF could 
not permit us to part icipa te as an industry, or anyone else, for that  
matte r, to address significant problems that eithe r we or NSF sug
gested.

Senator Kennedy. All righ t.
Now, Dr. Barger, what—how do you answer the question tha t— 

why does the industry not—or why can you not get th e possible from 
the profits of the various companies, corporations? Why are they not 
sufficient to deal, to carry this  on? Why do you need NSF  grants?

Dr. Barger. That  is the nub of the problem, and it is the reason 
why I distinguish between research and development services indus
tries and industries represented by the association that  Mr. Iberall 
referred to.

This group that  I'm describing has. as its primary business, its 
raison d'etre, contract research and development. The other larger •
class of institutions in this  country that  have, as an important com
ponent of their activities, contrac t research and development, are un i
versities, not for profits, and so on. But, there is also this R. & D. 
services business component tha t is competing for these funds as well. *

These R. & D. services companies demonstrate quite often, and T 
gave three examples, important industr ializations and commercial
izations, of thei r ideas, and that  is about as far as it goes. In other 
words, it often takes the other—the bigger, manufactur ing industries 
to establish the new business. They see a small commercial demon
stration. and then they emulate it. W ith the management talents and 
capital that  they have, they expand the new business very rapidly 
from that  point. But it  is getting from the basic idea to the demon
stration. so that the big industries  can see it working and say. ah ha.
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so tha t is how it is. And sometimes they hire one or  two of the people 
from that R. & D. services company as one of the ir vice presidents  
and set up a new division, to make an indust ry out of it. This  hap
pened in the cases that I described on time-sharing computers.

But, the  primary  interest of these people is to br ing it to the  demon
stration , and then they go back and they get interested in another 
basic research project. Because they are basic-research tr ained scien
tists, who are motivated to take  thei r ideas far the r—far the r than 
scientists normally are motivated to take the ir ideas in a university 
setting—as fa r as a commercial demonstration. And I say tha t is the 
nub of technology tran sfer. I t hin k tha t is where this  group of indus
tries differ from other industries, and from universities, and-----

Senator  Kennedy. Well, why can you not use profits to invest in 
additional research where you thin k it is necessary ?

Dr. Barger. One does.
The retained earnings of an organization t ha t has been in business 

as long as ours get bigger every year. But  they get big at less than 
half  as fas t as they would in an industry tha t was not paying taxes, 
but they do increase. And these companies do fund basic research 
within themselves on their own money, but  not much.

Wh at they prefer to do, Senator, is to fund the commercial demon
strations. That is what they do with thei r profits, and they go back 
to the ir tradi tional sources of basic research funds  to initia te the 
process.

And, I think  this  is a very unique way of operating . I do not know 
how it evolved. It  has proven itself. I thin k it should be considered 
very seriously in this technology transfer problem.

Sena tor Kennedy. Right .
Dr. Johnson.
Dr. J ohnson. Yes.
T think this is a very impo rtan t question.
In  my written material, I go into great detail to describe what I 

call the spectrum of research and development. There  are wide ex
tremes in the spectrum and there are great implications  regarding 
funding.

There is, at one end of the spectrum applied research. The results of 
which can easily be predicted. It may be obvious tha t this work is 
going to result in a sellable product. Indu stry  obviously should, and 
they do finance out of profits, such research.

Now. what I have been addressing myself to is basic—well, long 
term, research on concepts, basic ideas, feasibil ity of ideas, unde r
standing, et cetera. In this case, the direct applica tion is often vague 
and uncertain. There  are no immediate benefits. However, such re
search is essential to long-range technological furtherance .

Senator Kennedy. All right.
Now, just on that point, is industry, then, interested in those types 

of research?
Dr. J ohnson. Yes.
Yes, they are.
Historically, you go back 10 years—they were extensively funding 

research of this type, and some are still trying. Economic stresses have 
been present—have been widespread, in corporations, in universities, 
in the Federal  Government, and these economic stresses have had th eir  
effect—have created their  damage.
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A lot of people, a lot of management, is trying the ir best. They are 
trying their  best. But they need help. And since the payoff from basic 
research results from an assimilation of similar work from many 
institutions, including indus trial laboratories, there  is a community 
aspect.

The industr ial corporations a re a natural  resource—a source of jobs 
for the economy, and therefore, it is impor tant to the country as a 
whole, tha t such long-term technological progress be stimulated and done.

Senator Kennedy. Well, let me ask you as a follow up—where is the 
venture capital applied to this? How do you address the argument 
that this research has potent ial and advantages over the long term.
Why is there no venture capita l available and why should the NSF  *step in  ?
, Dr. J ohnson. Well, the venture capitalists , as I understand it—

Im  not tha t fami liar with their activities—they are interested in 
funding things that have already been demonstrated. They are in- *
terested in a short-term profit.

Now, often, though, the basic research is done in one place and the 
pay off occurs somewhere else. The example I can give is the transistor.
A large amount of the basic research was performed at General Elec
tric  Laboratories at Purdue Univers ity in the 1950’s. The—and late 
1940 s—but who was it tha t came up with the  invention of the tran sis
tor? It  was Bell Labs, so you may—one laboratory  may do extensive 
basic research, the long-term basic research, but the pay off may occur 
somewhere else.

Senator Kennedy. OK.
Dr. Barger. Senator, your question about venture capital is an 

important one, and I was only leaving th at out of one of  my examples 
for brevity, the first time.

In the third example I gave, the packet switched computer com
munications business resulted from basic funding by ARPA , which 
is the Advanced Research Projects  Agency of the Department of 
Defense, and was demonstra ted there in the ARPA network. The 
question was, how can we star t a commercial industry?

People say venture capita l has become unavailable, but that is not 
true. We obtained a major venture funding for Telenet Communica
tions Corp, from venture capital ists in 1972. I believe that we were 
about the only ones to obtain significant venture capital in th at year.
This is par t of the point T was trying  to illustrate .

The basic researchers who are trying to push these ideas out the 
door are trying so hard they will even succeed in get ting their own ven
ture  capi tal, because indeed, the  services companies that  T am talking #about have not got large cash balances. Three percent is all you can 
obtain on sales on a research contract, afte r taxes and the cost of 
capital. So. this group of companies has sought and obtained the ven
ture capital to fund the fur ther commercialization of its own ideas.

Senator Kennedy. Let me ask the panel—is it tru e as has been sug
gested th at many of the youngest, brightest , and ablest young scien
tists, who are outstanding at universities, are coming into the private 
sector ?

Is that something that  you have noticed ?
I ’m interested in finding out whether that is so.
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Dr. Iberali,. What one finds going on in most of the technical pro
fessions today is that the academic point of view is undergoing very 
great changes, particularly  in the sciences. There is a growing con
cern th at there is a loss of oppo rtun ity within academia. So one now 
finds that most of the technical societies, and scientific societies, are 
tryin g to figure out some way to indicate to thei r academic oriented 
young people, what industry might have in the future  for them.

Senator  Kennedy. Do you have any additional comments?
Dr. J ohnson. Yeah.
Some of them are going nowhere. Some of them are just giving  up. 

There always was some young people—some very good people, who 
chose indus try over universities because that  is where th eir  interests 
lay. But a lot of  others are going into industry now where thei r first 
choice was the university and many of them whose interests  are in 
more stimulating, more basic, type work, find themselves doing work 
they do not find that  chal lenging and do not find that creative. 

a  Senator  Kennedy. All r ight.
Dr. Barger?
Dr. Barger. The assertion is true, and I am not sure whether the 

younger men are coming into industry because of financial constraints 
or whether it is because they seek this mix of basic research and prob
lem oriented research, being conducted there. I ’d like to think it is 
the latte r, but I suspect there is a strong component of economics.

Senator Kennedy. But there  is an interest—and I want to be sure 
I have it on the record—in industry in basic research? There is an 
interest in competing and competing on a basis of which can benefit 
the country 's interest, I know all of you nodded before or you smiled. 
I want to make sure I get it on the record.

Dr. J ohnson. It is on the record, and I would like to comment 
in a little more detail if you would like.

Senator  Kennedy. Ju st briefly, please.
Dr. J ohnson. OK.
Well, my comments are tha t the interest varies from indust ry to 

indust ry and company to company.
As I've said before. I cannot officially speak for my own manage

ment, but my own opinion gathered from associations with laboratory 
managements is that, yes, they would like to—they are doing some 
now, they would like to do more, hut as I  said before, they need help.

I think the real question i s: “Should they he interested ? Should they
• be concerned? Wh at is happening to innovation in industry?"

There is an example of tlie steel industry  who is not known for doing 
much in the way of  research, but of course, what I understand now, 
about the steel industries is that they are now having a hard  time

* competing with foreign steel industries  that are using new and inno
vative processes.

I have already mentioned the optical communications industry— 
which shows prospects of revolutionizing the telephone industry.

You look on the pages, as I have already said, of the Journal of 
Applied Physics:  here you find th at most of the authors are Japanese.

Now, a side comment on this question is tha t if NSF  thinks tha t 
the perturbation on NSF—if the industrial interest  is small, which 
I do not think it is. then the perturbation  on the NSF budget would



246

be likewise small, and those few, i f it is few, who are really interested, 
will then have the opportunity to participate in the NSF program.

I)r. Iberall. Now, if I may add a final comment on tha t—industry  
in general is not interested in basic research and never was, and there 
is no change in that s tatus.

On the other hand, appropr iate  to your question to the earlier 
panel, there is a small group, a small industry of people, and there 
has always been, who are concerned with the basic R. & D. For  applied 
needs and in a cer tain sense, the panelists who you see in front of you 
represent the interest or the point of view of tha t group.

Senator  Kennedy, Dr. Bar ger ?
Dr. Barger. Yes.
Ju st to make it perfectly clear, there is a group of industries that is 

vitally interested in basic research. It is vitally interested in receiving 
support to do it.

The important thin g this indust ry has demonstrated is the ability 
to transfer  basic research to demonstrations of new businesses and 
services. This segment of industry is vitally  interested in basic research 
funding.

Dr. Iberall. And the abili ty to compete in both science and tech
nology.

Senator Kennedy. OK.
Tha t was very informative.
We will be staying in touch with you on this  issue.
Thank you very much
[The prepared statement of Dr. Iberall, accompanied by additional 

material , follows:]
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Statement - A. S. Iberall, chief scientist and president 
General Technical Services, Inc., Upper Darby, Pa. 19082

To the Senate Hearings on National Science Foundation 
March 3, 1977

NSF and the National Interest

There was one basic issue that led to the conception of NSF. It was 

whether a centralized government agency devoted to the basic research needs 

of society was needed. It was to the single-handed credit of Senator Kilgore 

and his indefatigable aide , Herb Schimmel that the attempt was made to capture 

this notion by the formation of NSF. Unfortunately, as part of the task of 

achieving acceptance of the goal, attention was diverted to the support of 

academic institutions seeking a new role and financial support through their 

academic scientists via an unfettered search to satisfy their intellectual curiosity 

The basic needs of society received short shrift. It is my purpose, in this 

statement invited by your committee, to give you some brief version of the 

themes that led to NSF's formation, as I was familiar with them, and the 

current still very much present consequences for NSF policy and the needs of 

the nation - for its people, industry, Government, and the educational estab

lishment .

An ’official' history may be found in Detlev Bronk's and J. England's 

statements in Science (May 2, 1975, January 9, 1976).

I would urge this committee to avail itself of the testimony of Mr. Schimmel. 

His cognizance of the currents involved in NSF's formation exceeds every one

else's. These currents are still with us.

Science, in my view, is confronted by only one basic problem - how to

understand that which is inside and outside of us, so that'we may be better able
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to understand and govern that which is inside of us. It is interesting

to note that this is the same central problem that confronts religion,

philosophy, and politics.
. alsoIt is/interesting to note that in times of crises, when society is well 

enough off to support its immediate needs but requires an expansion of its 

world horizon, that the significance of coupling science and society occurs 

to national leaders. This was true within the Greek city-states in their 

golden age after their Persian victories, within the Mediterranian city-states 

in the Renaissance after they had settled with Northern, Eastern, and Southern 

invaders, within the European polities in the Enlightenment after they had 

established nation status and had begun their age of exploration for external 

empire.

We have been facing reformation of society by means of new orders and new 

relations as the aftermath to World War I. The Great Depression, World War II, 

the current national and international crises are continuing parts of that 

adjustment among nations of all ideologies. No one of them has the answers.

So once more we may consider turning to science.

One major impetus to the present Government interest in science was former 

President Roosevelt's quiery in the 1930's. What can social institutions - 

business, labor, etc. - do for the reformation of an ailing society? It is 

not so well remembered that this question was also directed to science and 

technology, and it was a result of Kilgore's Congressional concerns inquir

ing into the operations of the economy that turned his interest to the possible

contributions of science in the 1940's.

An official story relating Bush and the NSF (Science,.January 9, 1976) states 

"Since 1942 Kilgore had introduced and held hearings on bills to mobilize science
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and technology for more effective prosecution of the war and for application 

of science to national problems when peace came." It points out that "Bush 

strongly opposed those bills, but he also tried to guide Kilgore toward more 

acceptable measures." It notes that "Bush thought that the Senator was 

'honestly trying to get at the root of the matters', although 'some of the 

people about him steered him into strange paths'."

Those people 'steering' Kilgore with strange ideas represented a consider

able fraction of the interested parties that Schimmel worked through in trying 

to develop an interest in a charge for a national science institution.

There were those who were against the idea. For example some thought it 

would infringe on industrial R and D and industry's ability to develop proprietary 

scientific ideas. Others thought it would infringe on the charge of many exist

ing governmental laboratories. Most academic leaders thought that it would 

compete with their academic interests in pure science. Some simply thought It 

was impossible, or certainly premature, to attempt to develop a coherent science 

theme, and least of all within Government.

Those who were for the ideas were divided. Some people in industry thought 

that it was a good idea to provide industry with a basic science pool of ideas 

that did not have to be competitive with a more applied R and D. Some people 

in Government thought that it would serve as a central science pool to which 

less mission oriented problems could be referred. Bush and his supporters 

ultimately took on the view of regarding it as a potential money dispersing 

foundation to offer support for gifted academic scientists to freely pursue 

scientific notions that they considered significant.
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'Rashamon* - Another Man's View of History

I can briefly indicate my bias and interest in that spectrum of response 

at that time to Kilgore and Schimmel’s efforts to develop support for a science 

bill. As a young physicist at the National Bureau of Standards and an 

activist within a CIO union trying to organize scientists and engineers, we 

were concerned parochially with ending discrimination in the District, full 

employment in a post war world, a scientific future for the National Bureau of 

Standards, a reasonable world order, and later civilian control of atomic energy. 

Obviously Roosevelt's social-intellectual leadership cast the image. In that 

milieu we wrote a Post-War Program for the National Bureau of Standards during 

World War II, and in attempting to get support for our program, we got to know

Schimmel.

We had divided loyalties. On one hand we wanted a major charge for our 

bureau, the NBS. On the other hand we knew the entire detailed story of the 

internal timidity of our agency. We therefore had to become enthusiastic 

supporters for Kilgore's vision. Schimmel was a fantastic organizer. He 

breezed through all technical - academic - Governmental - Congressional - 

industrial — societal circles in his singular minded quest to get a problem 

oriented national science agency organized.

One can surmise the upshot. Kilgore and Schimmel had a hard time’. A 

political constituency for science, whether for society or not, had to be 

found. They had to dilute and compromise their notions more and more to get 

active scientific, particularly academic, support.

Meanwhile whenever the battle lagged, we kept trying end runs to get 

the main task installed at the Bureau of Standards. The Navy, perhaps, real

izing the real significance of mission oriented science, quietly pushed the
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Office of Naval Research through. And for most of its life - until the 70's 

- ONR has largely hewed to what NSF should have been doing, namely developing 

the essential R and D that its Divisions considered necessary under a general 

Navy policy within a mission oriented governmental charge. It is difficult to say the 

same for the later DOD groups - AFOSR and ARO.

And in the post war euphoria, it appeared that at least partial victories 

had been had. A dent was made into discrimination in the District, a full 

employment act was passed, civilian control of jitomic energy was achieved, 

the Navy got ONR as a basic research mission oriented science bureau, a 

National Science Foundation Act was passed. And Bush had also gotten his 

"Science, the Endless Frontier" message across. Consider the latter two.

The quest for a national science center, and Bush's to put across his

message were not one.
When Bush's message came across, there was a reason

able number who understood its impact. It wasn't clear how far he could sell 

it. The response was mixed, pro and con. Among journal responses of the 

time, there were those - with whom we were in agreement - that considered 

the message as a call for science as an endless boondoggle. We then felt, 

and still feel now, that too much is promised. We felt that it had no respon

sibility to its social masters. We certainly had no idea of or sympathy for a 

WPA giveaway.

Fighting against the original academic negativism, it also appeared that 

the science for society goal was won with reasonable 'political control, 

when NSF legislation was finally passed. Namely we were under the impression 

that NSF would be designed to tackle significant problems of national concern.

We expected, perhaps in the path that we had been accustomed at the Bureau of

87-7 69  0  -  77  -  17
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Standards, or NACA, and in fact as it had emerged within ONR, to be con

fronted by transferred funds and best awards contract research on major problem 

areas of concern to government, as defined by statements of work from NSF 
personnel.

We thought that the major problem was for NSF to define a national science 

program (We had only tried a small piece for NBS); and to reconcile its science 

mission with the mission directed pieces in the various departments of Government 

- e.g., NBS, David Taylor Model Basin, Naval Research Lab., Beltsville,

Wright Patterson Base, etc.; - in government we had been accustomed to consulta

tion and collaboration (and competition).

Having thought we had won an institutional victory there was no follow through. 

The early leadership in NSF followed through in its selected path. We weren't 

bright enough to pay attention. For example in early days, I was a reviewer for 

NSF and NIH, but after awhile I asked to be taken off. I simply did not have 

the time nor the inclination to review again and again what I regarded as 

sophomoric academic efforts to investigate the same problem again and again.

Such rejections I expected to be the function of knowledgeable NSF personnel.

If they had some difficult questions they could consult me.

But the academic did have such time, and in time, he developed his outside 

peer review system, which, by the use of his time, bought him scientific 
security.

The thesis, which I could not grasp then, and still do not grasp, is 

explained by John Galbraith in The Affluent Society, Chapter VIII on 

"Economic Security". He states: "Few matters having to do with economic 

life have been so much misunderstood as the problem of economic insecurity".
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He points out, "In the world of the competitive society, such insecurity was

inherent."

"However, this insecurity, valuable though it seemed in principle, was 

cherished almost exclusively either in the second person or in the abstract.

"In the conventional wisdom of conservatives, the modern search for

security is regularly billed as the greatest single threat to economic prog- 

• ress." While "Among liberals the prospect of finding new forms of social

protection with wide appeal to the masses remains the highest hope both for 

social progress and for political preferment."

"The first step in penetrating this bedlam is to recognize that while 

risk was indeed inherent in the economic society of the central tradition, 

it has long been regarded with equanimity by almost no one. And all who 

were subject to insecurity sooner or later set about eliminating it as it 

affected themselves." He comments wryly, "The elimination of economic in

security was pioneered by the business firm in respect of its own operations.

The greatest source of insecurity, as noted lay in competition and the free 

and unpreditable movement of competetive market prices." You may consult

Galbraith for more details.

This brings me up to the messages that I had learned since 1950.

1. At the NBS, we had to compete vigorously for scientific-technical 

funds. There were few guaranteed resources. Thus, within my former section's 

charge, we were much too busy seeking out Navy, Air Force, Weather Bureau, ONR

funds and doing the science they needed to have too much idle review time.

That proved foolish for NBS security.

2. When I went into small business R and D and thought that I only had
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to do a job cheaper, faster, better than my competition, that proved to be 

near sighted. As time went on, my competition - with essentially all of the 

classical monopolistic devices - have frozen us out. Our competition in R and 

D are in the large universities, the large aerospace corporations, the not-for- 

profits, and the large for-profits. Consider competing every day with MIT,

G.E., Batelle, Rand, and A. D. Little. It is not their size, their technical
know-how, nor even their sales force, which bothers us. It is the suspension *

of what had once been normal modes of competition. Their preferred instru

mentality role - via peer reviews, study commissions, panels, and councils: 

their high mobility in which no conflict of interest is seen - is what defeats

u s * We are back to Kilgore's original interests..
3. When we became involved in consulting R and D-for-profit, we could 

sense that control of big science was open until the mid 1950's. Then academia 

moved into the role. NSF, NIH and DOD provided them both with seed money and 

opportunity for bootstrapping operations to large sums - institutes and the 

like. Similarly big development was taken over by the large aerospace corpor

ations. Thus we were told in the mid-60's by our industrial clients, "We don't 

need you. We can get academic R and D cheaper, with greater prestige, and we 

get to keep the slave labor that has already been especially trained for us."

We watched the price of major academic departments in prestigious schools go 

up from $6,000 per year Government support in early ONR days to $100 million 

per year support in the 60's. The NRC and NEC are loaded by the department 
recipients of such monies.

4. Meanwhile we have grown in technical competence - one either grows 

or atrophies. We could almost single handedly grasp most of the scientific
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problems of concern to society. Thirty five years of attention miss very 

few. There aren't that many. Parenthetically, we make no claim that we could 

embrace all the engineering problems. There are simply too many. Thus in 

1957, when we were able to outline a "Philosophy for Mid-Twentieth

Century Man", we could also attempt to present a "Science for Society" proposal 

to NSF. Foolishly we thought that NSF was open for themes of national signifi

cance. By that time, in our own research directing experience, we were ready 

to begin scientific generalizations and attacks on large scale scientific prob

lems. It is interesting that our approach was through the assistant

director’s office.- ’ His small NSF

staff did not see how a small R and D firm could do a "science for society" 

piece. Coincidentally, it could see such a study by A. D. Little a short time 

later. That was the first time that I really learned that our efforts more 

than a decade earlier had been diverted. NSF was not in business to do science 

of national concern, but to support a particular frame of scientists.

That particular story doesn't have a completely unhappy ending. It took 

us some time, in fact 5-7 years, but we finally sold the project to DOD in the 

Army Research Office - Washington (not Durham, which is an academic oriented 

program). Since the Army is concerned with l/13th of the nation's problems, 

and we were told to stick to the quarter of science occupied with the physical 

sciences, we regarded our study as "Part of Science for Society, or Science 

for l/52nd of a Nation". Our report was entitled, "Advanced Technological 

Planning for Interdisciplinary Research". (I have appended a

short segment from that 1965 study.) Our project officer, Dr. Richard Weiss, 

Deputy (civilian) Director of Army Research clearly and often indicated to
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the Army Research Council that the place of that report was as a companion 

piece to the Army Research Plan. We regarded it and still regard it, as a 

first such staff document that should be reviewed and rewritten every 5 - 1 0  

years. We recommend that thought to any interested government official. But, 

note, there was no room for such studies at NSF.

5. In subsequent years, each number of years after we forget the dis

comfort of approaching NSF, we have come back to them. Why? Because we 

continue to develop major material of significance to national interests. We 

know that other narrower mission-oriented agencies will not take on the tasks 

we propose, and NSF is the plausible place. Some examples of our topics

- systematic materials development to meet broad engineering specifications, 

systematic biological study, water resources study, ecological study, economic 

study, general systems study. In each case our proposal was not to do something 

that had been done before, but to open a new avenue of attack on major fields, 

that neither academic nor large commercial nor nonprofit organizations had 

thought of or developed. Most often these were fields we had originated in 

before MIT, G.E., Batelle, Rand, and A. D. Little had even dreamed of getting 

into. Our most common review critique was that as small business R and D 

we were not competent to do the task.

6. Now the fact is we were ready in the mid 40's, the mid 50*s, the 

mid 60's, and the mid 70's, each decade with increasing depth, to write

the outline of a national science program and to undertake most of its pieces. 

The first task of writing is cheap, and can be done quickly. The second is a 

much larger task, and we are not volunteering for it. There is an R and D 

size that suits our skills. This we are willing to do and are competent to
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do In different forms - in industry, in Government, in academia. It amounts 

to directing a significant fraction of a million dollars of R and D per year.

It is that task that we have been doing since 1946. But there are very spec

ific pieces that we know we are uniquely competent to do. And from a national 

point of view at least one major task that we want to do is highly important.

It is to produce a general science of complex systems - of nature, life, and 

society - and to flesh out as many pieces as we can to guide scientists, 

engineers, administrators, executives, politicians, in the management of society's 

interests and needs. It has been an obvious task for NSF. Ridiculously, we 

cannot sell this at NSF nor at any other agency of Government or society. That 

science, or more particularly interdisciplinary science, really has relevance 

to society's problems but is still not a saleable commodity. It still awaits a Prince.

I have only burdened you with this personal story because my interests 

in a small way mirror what have to be the national Interests, and in particular 

in the field of science, NSF's interests. It is my basic assertion that NSF 

has diverted the national concern and need for science, in its broad perspectives 

to serve a narrow constituency of academic institutions, and scientists.
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Summary - The Problem Facing Us

The issues we faced in the 30's, and the 40's, and in the 70's have
the same roots.

There are no endless frontiers — there are only needs and missed oppor

tunities to get on with the job of making it possible for all to live and 

to contribute creatively to the common and individual welfare — in expanding 
times or in bad times.

This time again we face a bad time. I have no interest in seeing my 

profession serving an elite, even if it were to make me an elite. I believe «
in hard work, good work, enjoyable work in an open competitive system, with

social responsibility. Within government, I see the need for scientific- 

technical personnel who are responsible to the elected representatives of 

the people defining a government program that is responsive to the social 
welfare.

In the case of governmental scientific or other professional activity, 

the only one who is responsible to you is the government employee, commonly 

referred to as a bureaucrat, His career (even if not his job itself) rides 

on his success or failure in maintaining a good and suitable research program.

If you provide him with a peer review system, you have taken away his

responsibility. If the program is poor, he points outside for disclaimer.

What can you do in this case? What can you do to the peer reviewers? Call

them names? They have no interest or responsibility in maintaining a good

efficient useful research program for you. Except in the special case of a few

particularly conscientious ones, whose number and influence is drying up 
in-house

ever more quickly, such administrative Acientists lose th6ir Government social *
task oriented interest. Instead they identify more and more with the scientific 
Interests of the outside peer revj-wer. They regard those interests as the social 
interests.
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The government employees, your employee, should be free to consult 

any and all (with care as to conflict of interest and proprietary rights); 

but the decision must be his with no recourse in the case of failure to the 

theme that reputable and expert opinion advised him. Consider yourselves - 

both you and even the president, no matter how much advice you collect, you 

are all personally responsible for your decisions and the voters so hold you 

responsible. You can’t blame bad decisions on others. The same should apply 

to your servants in the government.

Peer review doesn't spread the responsibility equitably, it hides it.

Similarly all those programs which have tried to give direct aid outside of

Government, with monetary freedom outside of Government control and with no

effective competition.. Whether to industry, to the medical doctor,-to the cities - 
manipulate their take and to

immediately those who receive the aid, figure out ways and means to/inflate 

the costs. Do you want to be reminded of the medical costs rise? (N.Y.Times

Feb.27, 1977, Health expenditure - 1950— $13 billion; 1955— $18; 1960-- $27;

1965-- $40; 1970-- $73; 1976---$140 )

Equitable competition at every level is required. Otherwise you have to 

go to a command economy, and in that case you have to see that every individual - 

and that quickly turns out to be those who you favor - gets the share you 

allot him. I prefer a mild welfare system, where you know what has to be done, 

you encourage it both cooperatively and competitively, and there are moderate 

conpetitive advantages to do well. The problem facing you is to encourage neither 

monopoly, nor neglect.
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The Role for NSF

So with one man's flavor of the turmoil beyond NSF, we can state our 

main theses. What must NSF do?

1. NSF must develop a national science program. It must represent a per

ception of our national needs. It must serve the needs of all segments of
society. It must be reviewed, perhaps every administration; perhaps every 6 year *

term, perhaps politicized in phase with administrations, or out-of-phase.

Science has always been political - in Aristotle’s day, in da Vinci's day, 
in Newton's day, in post-depression, post-world War II U.S.A., in the 

USSR during all of its history, now in every European country.

2. NSF must develop a line of connection to the needs of the mission oriented 

agencies of government so that a careful distinction between its role and 
their role is had.

3. Consideration of the constituencies will suggest the fantastic scope of 

the problem. A science foundation must serve defense; agriculture; commerce; 

health; education; economic .agencies; energy; technology; societal organization; 

materials; government. The trap is for NSF to become too intimate with any of

its constituencies. W e  accept the principle that each constituency will and 
has to defend its self interests, but then it is up to the Congress to see 

that NSF does not become a captive of anyone. The issue is just as sensitive 

as with the FBI, the CIA, and DOD, and perhaps even more pressing for our 
future.

4. How shall NSF achieve its program? Apparently we have to go over this
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issue again. It is not the scientist who is important, but the science.

As a liberal believer in the free enterprise system, I am against a socialist 

system. I am willing to accept either the free market or a welfare system.

But there is no real free market system in existence any more. As a small 

business entrepreneur, I assert that dogmatically. So Government must step 

in to assure equity. The claimants to developing nationally significant 

• science are Government laboratories, large industrial institutions, small

industrial institutions, non profit institutions, large for-profit science- 

technology companies, small for-profit science-technology companies, large 

universities, small universities. All of these, if they have a contribution 

• deserve access to such funds. They have to make their claims competitively, or

their respective claims have to be established. One should note that 

many of these groups have mixed or conflicting interests. Thus I could 

ask why does a large manufacturing company have to compete for science funds; 

or why does an educational institute have to compete for science funds?

I know the answer. The market is there, and funds are available. Therefore 

the control has to be political. All I ask is that I get my fair share 

by free access. Else the free enterprise system is not working.

As far as I am concerned, I prefer knowledgeable judges who are relieved 

from advocacy rather than advocates who have their own self interests to look 

into. Our society has a habit of ganging them up. As one of my daughters 

notes - there is no such thing as a free lunch.

5. NSF must develop a balanced basic and applied research program that 

is essential for national needs. You might wonder whether I stress an applied 

_ program. No, I stress a program for national needs (not the RANN program

which is another academic give-away).
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I stress this now and in the past, in preference to the so-called "free, 

fundamental, uncommitted scientific research and science education" which 

is what Bush wanted it to represent.

Let us take a case in point today. In the Forum on Physics and Society 

of the American Physical Society, there is an announcement of a meeting spon

sored largely by academic members and a few large industrial laboratories

on Changing Career Opportunities in Physics. As the announcement states, *

these academics and a few large corporate physicists will tell physicists

"Why things are the way they are - the factors governing the choices of

students ... These include government funding patterns..." with a "General

session on non-academic careers - job content and career paths for physicists

in industry and government... specific information on some non-academic

careers..."

Are most jobs utilizing the skill of physicists just concerned with 

government funding for academic jobs to teach physics? Do academic physicists 

know how physics is used in industry and government?

As I read the announcement, it is amusing. Academic scientists have 
discovered that their subject may have to be used in some common fashion.
Persons like myself have been working our full professional careers in applied 

physics in government and industry. We have been hired and fired and taken 

all of the standard career risks of blue collar - white collar - professional 

people. We have dirtied our hands in reality, and we have fought to keep 

our intellectual status. At the same time we have advanced our science. Must 

we forever be exposed to that repeated fanatic notion that only one institution 

is competent to pass on the message from above? That elite nonsense has 

to come to an end. There is a line of science - from the discovery of its 

central dogmas, to the development and fleshing out of that theory, to its
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application as an applied theory for various fields of phenomena, to its 

actual specific application to operational mechanisms (social as well as 

physical), to development of design theories for mechanism, to development 

of actual operational mechanisms wherein the engineering line of tasks 

begin.

In general, NSF has a role for steps 1 to 3. Ste^s 4-6 tend to be 

the kind of tasks,identified in the Army as 6.1, 6.2 tasks, or as R and D

in industry.

If anyone challenges my assertions as pure philosophic generalizations 

I would be very glad to sit down and write a national science program in 

a year 'best efforts' contract, or if no agency can afford it, I would 

be very glad to write such a program at no cost in a month or two. Just 

ask. You get what you pay for.

Thank you.
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APPENDIX I

In  Mar ch o f 19 76 , I  w ro te  th e  fo ll o w in g  l e t t e r  to  S en a to r Ke nnedy :

" S u b je c t -  NSF P e e r  R ev ie w

D ea r S e n a to r  Ke nnedy :

I t  has become q u i te  fa s h io n a b le  in  ac ad em ic  s c i e n t i f i c  
c i r c l e s  to  ev en  w r it e  po le m ic s in  fa v o r o f  th e  G ove rn m en t's  use  o f th e  p e e r
re v ie w  sy st em  in  p u re ly  s c i e n t i f i c  jo u rn a ls  (S c ie n c e  19 0, 10 60 , Dec . 12 , •19 75 ; Am er ic an  S c i e n t i s t  63 , 62 4, N ov. -D ec . 1 9 7 5 ). 1  S in ce  I  ha ve  a  la rg e  
am ou nt  o f  e x p e ri e n ce  w it h  R 6 D an d d o n 't  sh a re  ac ad em ic  e n th u sia sm  fo r  
t h e i r  a l le g ia n c e  to  p e e r re v ie w , I  th o u g h t i t  a p p ro p r ia te  to  use  th e  op por
tu n i ty ,  when ask ed  by  N a ti o n a l S c ie n c e  F oundati on  to  a c t  a s  a re v ie w e r , to
ex am ine a t  l e a s t  on e ex am ple o f  su ch  'p e e r ' re v ie w  a t  c lo s e  hand . *

Thu s,  I  r e c e n t ly  s p e n t two d a y s , a t  NSF i n v i t a t i o n ,  re v ie w in g  
NSF ac ad em ic  i n s t i t u t i o n  p ro p o s a ls  t h a t  wou ld p ro v id e  the m w it h  fu nds fo r  
m ee ti n g  s p e c i f i c  lo c a l nee ds by  s p e c i f i c a l l y  d esi gned  e d u c a ti o n a l pr ogra m s.
The  pr og ra m  (CAUSE) was a p p a r e n t ly  s p e c i f i c a l l y  m an da te d by  C ongre ss  to  g e t 
e d u c a ti o n a l i n s t i t u t i o n s  c o n sc io u s  o f a m is s io n -o r ie n te d  ne ed  to  s e rv e  t h e i r  
com m unit ie s . For a pr og ra m  o f a b o u t $10 m i l l io n  a n n u a l s i z e ,  in v o lv in g  p o te n 
t i a l  th r e e  y e a r g ra n ts  a t  th e  $100 ,0 0 0  l e v e l ,  ab o u t 750  p ro p o s a ls  w er e re v ie w ed .

A p a n e l o f  ab o u t 500  peo p le  w er e ass em ble d  a t  th e  c o s t o n ly  o f  s u b s is te n c e  an d 
t r a v e l ,  i . e . ,  upo n r e q u e s t ,  th e  p e o p le  v o lu n te e re d  t h e i r  ti m e . Xy g ro u p , one  
o f 3 , was  ab o u t 150 p e o p le , d iv id e d  in to  ab o u t 30 w or ki ng  p a n e ls  o f  5 , eac h  
p a n e l re v ie w in g  18 p ro p o s a ls  (2 0 -3 0  pages)  in  2 d ay s.

I  was in v i te d  a s  on e o f  a sm a ll  h a n d fu l o f ' i n d u s t r i a l ' 
s c i e n t i s t s  s e le c te d  to  g iv e  t h e i r  re v ie w  p ro c e ss  some f u r th e r  d e p th .

I  e le c te d  to  go to  t e s t  my im p re ss io n s  o f NSF re v ie w s , r e 
v ie w e rs , th e  o u tl o o k  o f  p ro p o s e rs , an d th e  p re s e n t s t a t e  o f ac ad em ic  th in k in g .

c o m p e ti ti v e  v e s te d  i n t e r e s t  f o r  R an d D fu nds sh ou ld  be  re c o g n iz e d . A ls o  
my 'o b j e c t i v i t y ',  a s  good a s  an y ac adem ic  s c i e n t i s t ' s ,  an d la rg e  am ou nt s o f d iv e rs e  
R an d D an d m an ag eri a l e x p e r ie n c e  -  35 y e a rs  in  go ve rn m en t an d in d u s t r y .

W it h in  th a t  fr am ew ork , I  wou ld  l i k e  to  o f f e r  my im p re s s io n s :

1.  NSF conducts  a w e lf a re  s t a t e  pr og ra m  f o r  ac ad em ic  i n s t i t u t i o n s  an d a f f i l i a t e s  th ro ugh  a g ra n ts  p ro gra m .
2 . No t m ea nt  p e jo r a t i v e l y ,  i t  wou ld see m th a t  su ch  a pr og ra m  

wou ld  be  more a p p ro p r ia te :

We ca n now add  a 
Peer Revie w Work?"

summary o f how th e  ac ad em ic  o u tl o o k  a p p ea rs  in  C ongre ss . 
, A a e r .S c i.  65 , 17 , J a n -F e b .1 977. "Does

1



265

-  19 -

(a ) I f  i c  w er e a d m in is te re d  an d c o n t r o l le d  in  a D ep ar tm en t o f  

E d u c a ti o n . T h is  way i t  i s  an  unw arr ante d  t i e - i n  s a l e ,  o f  e d u c a ti o n  an d 

s c ie n c e . W hi le  Mb? may ha ve  th us bec ome an  o u t l e t  fo r  ac ad em ic  fu n d in g .

i t  was n o t th e  o r i g i n a l  i n t e n t  o f NSF l e g i s l a t i o n ,  w hi ch  wa s to  s e rv e  n a t io n a l  

s c i e n t i f i c  n e e d s .

(b ) I f  t h i s  wer e a s o c i a l i s t  o r  mixed  sy ste m . G ra n ts  w it h o u t 

m is s io n -o r ie n te d  g o a ls  i s  a r a th e r  u to p ia n  ai m . In  th e  end th e re  i s  no  r e a l  

ch ec k an d b a la n c e  sy ste m .

(c ) I f  th e  e d u c a ti o n  were re c o g n iz ed  a s  a p u b li c  sy st em  w it h  p u b li c  

a c c o u n ta b i l i ty ,  na m el y i f  very  s p e c i f i c  D ep ar tm en t o f  E d u ca ti o n  g u id e li n e s  an d 

c o n tr o ls  were e x e r c is e d  j u s t  l ik e  an y la rg e  Boa rd  o f E d u ca ti o n  (And a s  th e  

is s u e  i s  d ev e lo p in g  a t  t h i s  tim e in  New Yo rk an d P h i la d e lp h ia , w it h  o v e rs ig h t 

c o n tr o l t h a t  g e ts  r i d  o f f a t  in  th e  sy st em , an d ma kes i t  an  e f f e c t i v e  to o l  to  

perf orm  i t s  f u n c t io n .  The  a tt a c h e d  a r t i c l e s  do n o t in d ic a te  any  su ch  lo c a l  

e d u c a ti o n a l co m pete nce. Why an yo ne  wou ld e x p e c t a n a t io n a l  co m pe tenc e to  be  

b e t t e r  th an  a lo c a l  B oa rd  i s  an  u n c e r ta in  q u e s t i o n .)

3. The  re sp o n d in g  i n s t i t u t i o n s  ( I  d id n ’ t  s e e  750 p ro p o s a ls , n o t ev en  

250  p ro p o s a ls , b u t lu nch  an d o th e r  in fo rm a l c o n v e r s a ti o n s  among th e  p a n e ls  

in d ic a te d  a r a th e r  common e x p eri e n ce  among th e  250 p ro p o s a ls )  d id  n o t see m

to  u n d ers ta n d  th e  C o n g re ss io n a l m andate , w hi ch  wa s 'W e 'l l  g iv e  yo u some mo ney, 

f f  y o u 'l l  show yo u can  re sp ond  to  w e ll  d e fi n e d  lo c a l  need s!  i f  yo u show how 

you o r o th e rs  can  l e a r n  fro m your s u c c e s s e s , i f  an y ; an d i f  yo u show how th e  

pr og ram  m ig h t be  c o s t - e f f e c t i v e . "  I n s te a d ,  by  an d la rg e  t h e i r  re sp o n se  was  

"G ive  us  some mon ey , an d w e 'l l  d evelo p  some c o u rs e  wo rk th a t  w e 'r e  i n t e r e s t e d  

in  o r  th in k  we n e e d ."  I  ca n on ly  re g a rd  t h i s  a s  b u s in e s s  a s  u s u a l,  th e  x in d  

o f  b u s in e s s  t h a t  a Boa rd  o f H ig her E d u c a ti o n  m ig h t re v ie w  as  p a r t  o f an  on

goin g p ro c e ss  o f  e d u c a ti o n a l devel opm en t.  Why NSF?

4 . An a d d i t io n a l  common u n d e rl y in g  k e y n o te  in  many p ro p o sa ls  was  a 

d e sp e ra te  u rg ency  o f many sm all  sc h o o ls  to  w an t to  t r y  to  ke ep  t h e i r  f a c u l ty  

a b re a s t o f  s c ie n c e  an d te ch n o lo g y . T h is , in  my o p in io n  (u nchanged ),  ma kes 

ha sh  o f  th e  ac ad em ic  c h a in  o f  i n t e l l e c t u a l  e x c e ll e n c e  an d t h e i r  cl a im ed  

r ig h t  to  le a d  i n t e l l e c t u a l  in n o v a ti o n . I  ha ve  l i t t l e  do ub t o f t h e i r  d e 

v o ti o n  to  th e  cau se  o f  te a c h in g  ( in  th e se  l i t t l e  s c h o o ls ) , b u t I  doub t t h e i r  

in n o v a ti v e  a b i l i t y .  They a re  s c i e n t i f i c - t e c h n i c a l  hack s .

5 . T h is  i s  bo rn  o u t in  th e  q u a l i t y  o f  p e rs o n n e l th a t  were do in g  th e  

re v ie w in g . Ver y few ( p r a c t i c a l l y  no ne ) wou ld  I  c o n s id e r  goo d peo p le  f o r  R & D  

a t  th e  c u t t in g  ed ge  o f s c ie n c e  o r te c h n o lo g y .

6 . T h is  b r in g s  up th e  re v ie w  p ro c e s s . I  s t a t e d  why I  was t h e r e .  I  

would n o t go  v e ry  o f te n  w it h o u t a q u id  p ro  quo . F ran k ly  I  d o n 't  th in k ;
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(a ) You shou ld  a sk  mo to  donate  h ig h ly  c o s t l y  ti m e to  su ch  a 
re v ie w  p ro c e ss , u n le ss  yo u wan t to  h i r e  me f u l l  ti m e , an d I  am h ig h ly  com
p e te n t .  I  g iv e  away ' f r e e ' tim e co my te c h n ic a l s o c i e t i e s  f o r  th e  b e n e f i t  
o f  my p ro f e s s io n . Th es e d o n a ti o n s  make  ha sh  o f  th e  n o ti o n  o f 'l ow  o v e rh e ad ' 
c o s ts  a t  ac ad em ic  i n s t i t u t i o n s .  Th ey  l i t e r a l l y  avo id  th e  is s u e  o f an y r e a l  
c o s t acco u n ti n g  fo r  p ro d u c ti v e  tim e o f  t h e i r  p ro f e s s io n a l  s t a f f  as comp are d 
to  a l l  ocher ac ad em ic  o p e ra ti o n s . My e x p e r ie n c e  in  R and D, w it h  r e a l  c o s t 
a c c o u n ti n g , in d ic a te s  over hea d r a t e s  o f 100 -300% . Any b a c k -o f- th c -e n v e lo p e  
c a l c u la t io n s  X make f o r  u n i v e r s i t i e s  e a s i l y  e q u a ls  o r ex ce ed s th e s e  nu m be rs .

I f  th e  q u e s ti o n  i s  r a is e d  w heth er  c i t i z e n s  sh o u ld  n o t 
d o n a te  ti m e fo r  s o c i e t a l  fu n c t io n s ,  X a g re e , b u t th e re  m us t a lw ay s be  a 
q u id  p ro  qu o.  S o c ie ty  m us t re w ar d  o r pa y fo r  th e se  fu n c ti o n s  in  on e way o r a n o th e r .

(b ) I  c l e a r ly  p e rc e iv e  c o n f l i c t  o f i n t e r e s t s .  E i th e r  th a t  o r 
c o l lu s io n .  In  my case  I  view  a c o n f l i c t  o f i n t e r e s t .  Why sh ou ld  I  g iv e  
aw ay p u b li c  mon ies to  c o m p e ti to rs  -  u n le ss  I  am re w ar de d?  T hus,  u n t i l  I  
am a p p o in te d  o r h ir e d  as a Ju dge, I  d o n 't  wan t to  p a ss  on o th e r  p e o p le 's  
r e q u e s t fo r  t h e i r  l iv e l ih o o d . C o n v ers e ly , I  d o n 't  wan t su ch  p eo p le  w it h  
c o n f l i c t s  to  pass  on m in e.

Thu s I  ha ve ta k e n  m y se lf  o f f  su ch  re v ie w s -  w h e th er fo r  
m on ie s , o r  ev en  fo r  te c h n ic a l  a r t i c l e  re v ie w s -  u n le ss  th e  p ro c e d u re  was 
open, th e  b e n e f ic ia r i e s  ap pro ved  my p re s e n c e , an d i t  was  p a r t  o f my l i f e  
c a r e e r .

(c ) Thu s I  canno t b e l ie v e  t h a t  su ch  la rg e  'n o - c o s t ' re v ie w s 
ca n be as se m ble d  u n le ss  th e re  i s  a qu id  pro  qu o. Xn p r a c t i c a l l y  a l l  c a s e s , 
th e se  re v ie w ers  a re  a v a i la b le  b e cau se  th ey  a re  b e n e f ic ia r i e s  o f h'SF o r 
o th e r  g r a n t s .  That  c o lo rs  t h e i r  w il li n g n e s s  to  s e r v e . The  C ongre ss  may 
a rg u e  t h a t  t h i s  i s  go od , i t  a s s u re s  a common i n t e r e s t ,  th e  o b je c t iv e  random  
re sp o n se  t h a t  a l l  good j u r i e s  r e q u i r e ,  b u t whe re  i s  th e  v o i r  d i r e ?  In  th e  
en d i t  c r e a t e s  th e  t i g h t  g u i ld - l i k e  ' i n '  gro up  th a t  becom es m e rc a n ti li s m , 
m on op ol y,  an d u l ti m a te ly  c a r t e l s .  For p r a c t i c a l  p u rp ose s th e  la rg e  p re s ti g e o u s  
u n iv e r s i t i e s  a lr e a d y  o p e ra te  as a c a r t e l .  Com pete  w it h  the m an d y o u 'l l  so on  
f in d  o u t!

(d ) Which b r in g s  up on e p e rs o n a l c o m p la in t.  I  now see  why i t  
i s  h o p e le ss  fo r  an  av an te  gard e  R an d D o u t f i t  l ik e  my own to  seek  c o n tr a c ts  
w it h  th o se  a g en c ie s  th a t  use  o r a r e  h ig h ly  beho ld en  to  ac ad em ic  re v ie w e rs .
The  pro ble m  ca n be  pu t in  th e  fo ll o w in g  n u t s h e l l :

(1 ) . The  re v ie w e rs  a re  n o t our p e e r s . As in d ic a te d ,  mo st 
o f the m I  w o u ld n 't  h i r e  fo r  R an d D..

(2 ) C le a r ly  in  an y ac ad em ic  re vie w  o f ou r p ro p o s a ls  
(NSF, NIH , ARO-Durham, AFOSR m in im a ll y ) (A) th e y  te n d  to  vi ew  ou r p ro p o sa ls



267

-  21 -

as a th r e a t  to  th e ir  a v a i l a b i l i t y  to  re ce iv e fu nd s;  (B) th ey  do no t gr as p 

th e es se nce  of  a c o n tr a c tu a l r e la t io n s h ip , which  in volv es  g u ara n te es ( e .g . ,  

b e s t e f fo r t s )  to  d e li v e r  a r e a l  r e s u l t .  The no minal lang ua ge  o f "b es t 
e f f o r t s ’1 in  R and D c o n tr a c ts  i s  not  an  open ended in v i ta t io n . I t  means 

th a t fo r  some unknown prob lem  we w il l  pu t in  ou r b e s t e f f o r t s ,  and  i f  we 

f a i l  -  or f a i l  to o many tim es  -  we hav e lo s t  a c l i e n t .  Th at  p ro je c t o f fi c e  

w i l l  sim ply no t ac ce p t f u r th e r  p ro posa ls  from  us.  A co nt in ue d su c c e ss fu l 

tr a c k  re co rd  of d e li v e ry  i s  ou r on ly  pa ss ke y.  "Ye s, bu t wh at ha ve  you done 

fo r  us la te ly "  remains  th e ou tl ook  th a t we mu st alw ays fa ce .

(3) C ons id er in g th e d is p a r i ty  o f ou r experi en ce , th ey  do not  

gra sp  how we can  po ss es s th e  com petenc e co d eal w ith com plex in te ra c t in g  

sy stem s in  wha t seems to  be a g lo b a l fa sh io n . Ec ing frag men ted and  de 
vo te d  to  li m it ed  re sea rc h  o b je c ti v e s  and th e te ac h in g  o f s tu d e n ts , th ey  

ca nn ot  gra sp  the p o in t of  view  o f in te r d is c ip l in a r y  ap p li ed  sc ie n ce  and  

s c i e n t i s t s  de vo ted co prob lem  so lv in g  on non-c anno d pr ob le m s.

(e ) They make f in a n c ia l  jud gm ents on c o s ts  th a t a re  n e it h e r  w it h in  

th e i r  com petence no r th e i r  b usi ness  to  ju dge.

Th ere is  no  way th a t I  can ta ke th e i r  pe er  re vi ew  sy stem  

s e r io u s ly . I t  i s  des ig ne d fo r  them to  Judge th em se lves  in  a s p e c if ic  li m it e d  

co n te x t.

7.  Bes id es  th e f a c t  th a t  we oper at e a t  d i f f e r e n t  tempos - c le a r ly  

ev id en t eve n in  th e ca se  o f th e review  pro ce ss  (a s my pan el  members can  

a t t e s t  - th ey  th in k  w it h  le is u r e  and a t  s tu d en t pace, . We deal a t  an in dus

t r i a l  m is si on o r ie n te d  p a c e .) , I  r a is e  th e q u esti o n  of  co m pet it iv e obje c

t i v i t y .  To ru n an  hones t b u sin e ss , you  know th e li n e s  o f e th ic a l  p ra c ti c e  

and pe rfor m an ce . You know what yo ur  co m pet it io n  th in ks and  wha t li n e s  you  

sh ou ld  no t c ro ss . You a re  c o n s ta n tl y  in  an  'a d v e rs a ry ' p o s it io n  li k e  lawy ers 

On th e o th e r hand ,, i f  ’prom oted ' to  ju d g esh ip , e .g . ,  i f  you  co n su lt , you 
know how to  become more o b je c ti v e  and pe rfor m  th e ta sk s  by which th e ’ law ' 

w r it te n  or  unw ri tt en  go ve rn s behav io r.  You know you  ca nn ot  w ri te  th e law , 

ex ec ute  i t ,  a c t as  ju dg e and ju ry , and p o li ce  i t .  Th ese d is ti n c t io n s  are  

h ig h ly  ru di m en ta ry  among ac ad em ics.

8.  Ano ther  wea kn es s.  I t  i s  p a th e ti c  to  r e a l iz e  th a t  th e mo st common 

pro blem fa ci ng  ac adem ia i s  a lo ss  in  com petenc e to  do th e ed ucati onal jo b . 

(See a tt ached  New York Times a r t i c l e s  - wh ich  I  as ke d my pa ne l ab ou t and 
which  th ey  confi rm ed ,)  T hei r majo r pro blem  i s  re m ed ia l ed uca ti on  - both  o f 

st uden ts  and fa c u l ty . Ye t th e co n ti nu in g  cl ai m  is  "a se ar ch  fo r q u a l i ty  
educati on",  even  thou gh  th e b a s ic s  of  ed u ca ti o n a l comp etence  16 la ck in g .

One b a s ic  tr o u b le  Is  th a t  6ome few ver y  vo lu b le  and  per so n

ab le  aca de mica  ha ve  hi gh  v i s i b i l i t y  and  th e p a id -fo r  s a le s  fo rc e  to  ’s e ll *

87-7 69  0  -  77  -  18
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ac ad em ia  to  th e  p u b li c , b o th  e x e c u ti v e  and l e g i s l a t i v e .  Th ey  le a v e  a 
f a l s e  im pre ssi on  o f th e  a v e rag e  ra nge o f ac adem ia .

9 . How do we g e t th e  t e c h n ic a l  jo b  done in  t h i s  co u n tr y ?  (And i t  i s  
s l ip p in g  -  see  a tt a c h e d  a r t i c l e . )  From 35 y e a rs  o f R and  D, X ha ve  very  
s p e c i f i c  id e a s . This  i s  n o t th e  tim e to  d is c u s s  them in  d e t a i l .  S u f f ic e  i t  
to  sa y  X b e li e v e  go ve rn m en t sh o u ld  do  i t s  need ed  a p p li e d  re s e a rc h  in -h o u se , 
in d u s t ry  a l s o ,  ac ad em ia  sh ou ld  te a c h  w it h  some sma11 (10%) augm en ta ti on  
fo r  s o - c a l l e d  b a s ic  r e s e a rc h , an d t h a t  th e  s c i e n t i f i c - t e c h n i c a l  com munity  
sh o u ld  be c o l la b o r a t iv e ,  u n i te d ,  an d m odest ly  c o m p e ti ti v e .

Per hap s I  hav e o n ly  re con fi rm ed  my own p r e ju d ic e s ,  o r  my 
own e x p e r ie n c e , an d a ls o  w r i t t e n  a p o le m ic ; i t  i s  my b e l i e f  t h a t  I  make 
su ch  ju dg m en ts  fro m a b ro a d e r  b a se  o f  e x p e r ie n ce  an d kn ow le dg e o f  h i s t o r y . "

The N.Y.  Times , March 7 , 19 76 , f i r s t  news s e c t io n ,  p .1 ,  r e p o r ts  on "R ise 
in  Rem ed ial Work Ta xing  C o ll e g e s " , in  an  a r t i c l e  by  A. M ae ro ff . "P la gu ed  by 
in c re a s in g  numb ers  o f s tu d e n ts  who a re  unab le  to  w r it e  co h ere n t sen te n c e s  
o r hand le  si m ple  a r i th m e t ic ,  mo re and more  c o ll e g e s  a re  f in d in g  th ey  have  to  
o f f e r  re m ed ia l work  in  su ch  b a s ic  s k i l l s .  Few i n s t i t u t i o n s  o f h ig h e r e d u ca ti o n , 
in c lu d in g  some of th e  mo st p r e s t ig io u s ,  ha ve  be en  a b le  to  esc ape  th e  p ro b le m .. ."  
Ohio S ta te ,  Jo hn s H op ki ns , Ca se  W es te rn  R es erv e, Colum bia,  C it y  C olleg e o f 
N.Y.  a re  a number o f ex am ples  d is c u s s e d .

ti The N.Y.  Tim es,  March 14 , 19 76 , f i r s t  news s e c t io n ,  p .1 , r e p o r ts  on 
"U .S . S cie nce Lead i s  Found E ro din g" in  an  a r t i c l e  by  V. McElh eny. I t  o u tl in e s  
th e  fi n d in g s  o f a N a ti o n a l Sc ie nce  Board  s tu d y  th a t  in d ic a te s  th a t  a number of  
n a ti o n s  ha ve  imp rov ed in v e n ti v e n e s s , su p p o rt  fo r  s c ie n c e , and w ork er  pr od uc 
t i v i t y  f a s t e r  th an  th e  U .S .A .,  an d th a t  our s c ie n t i f i c - t e c h n o lo g i c a l  le ad  ha s 
be en  e ro d in g  in  th e  p a s t 15 y e a r s .
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APPENDIX 2

As a member o f th e  NSF I n d u s t r i a l  Panel on S cie nce an d Te ch no lo gy , 

I  w ro te  th e  fo ll o w in g  com men ts fo r  t h e i r  NSB R eport .

May 29, 19 75 .

" S u b je c t;  Comments fo r  Co mmittee  on  8 th  MSB R ep ort

De ar Hr . Thiomo;

I  am an sw er in g yo ur  May 23 rd le c to r  on th e as su m pt io n th a t  you  

r e a l ly  ar o in te re s te d  in  v a lu e -f rc o  s c i e n t i f i c  - te c h n ic a l commentary ra th e r  
th an  one Chat is  p o l i t i c .  Hav ing  Ju s t comp let ed  a f i r s t  rou nd of s tu d ie s  on 

s c ie n t i f i c  so c ia l a n a ly s is  and fo re c a s t,  in c lu d in g  a th re e  g en era ti o n  p re d ic 

ti o n  fo r  th e U .S .A ., I  w i l l  ad dr es s m ys el f to  th e q u esti o n  o f "c ir cu m stan ce s 

in  t h e . . .  [ s o c ia l!  en vi ro nm en t which w il l in fl u en ce  th e  [ fu tu re ]  p ro d u c ti v it y  

o f  workin g s c ie n t is t s  and  en g in eers " .

Thus re gard in g  c r i t i c a l  is su e s  fa c in g  fu nd am en ta l re se a rc h  in  

th e nea r (n ox t genera ti o n ) fu tu re ;

1.  Problems I  a n ti c ip a te  an an in d u s tr ia l  re se a rc h  d i r e c to r . A 

co nv erge nc e,  w it h in  th e s o c ia l sy stem , of  th e f i r s t  e a r ly  ap pe ar an ce  of  r a te  
li m it in g  pro ce ss es  th a t  in te r fe r e  with th e o rd e rl y  o p e ra ti o n  o f ou r s o c ia l sy s

tem . Si nc e th es e r a te  go ve rn ing pro ce ss es  do no t ap pea r a t  i n f in i t e ly  sh ar p 

th re sh o ld s , but  a re  sp re ad  ov er  a feu g en e ra ti o n s , i t  uo uld be fo o li sh  to  

at te m pt to  p in po in t p re c is e  d a te s . S u ff ic e  i t  to  S3y th a t  the ap pe ar an ce  of  

a f i r s t  and a sec ond  rou nd  wave of  ouch  pro ce ss es  a re  on th e hori zo n . Tne se 

In clud e m a te ri a ls  sh o rt ages in  bo th  abso lu te  term s and in  th e co sts  of  in 
cre as in g  th e flo w of  th ese  m a te ri a ls  and s u b s t i tu te s ;  co s ts  in  o v e ra ll  w ea lth 

fo r  def en se ; co s ts  o f m ai nta in in g  in ad eq uat el y  pr od uc in g ur ba n co n cen tr a ti o n s .

The re s o lu ti o n  o r so lu ti o n  fo r  th es e pro ble ms  in vo lv e a ve ry  

la rg o  bu rden o f  te c h n ic a l p la nnin g, bu t one th a t does no t en cr oa ch  too  ex te n 

s iv e ly  on th e p o l i t i c a l  p ro cess . I  an  in  pr oc es s o f o u tl in in g  such  pl an nin g. 

The ve ry  re a l prob lem  i s  th a t  th ere  a re  f a n ta s t ic  p re ss u re s to  end u? w ith in 

ad eq ua te  or no p la nnin g, o r w ith h ig h ly  regimen ted and  d o c tr in a ir e  pl an ning  
(b ot h l e f t  and r ig h t wing id eo lo gie s^  w ith  on ly  a ver y li m it e d  p o s s ib i l i ty  to  

s te e r  in  be tween . The comp uter  re v o lu ti o n , as  app li ed  to  6ome of  the ve ry  
advanced co rp o ra ti o n s , ha s shown th a t a la rg e  de gr ee  o f  pl an ni ng  co n tr o l is  

po ss ib le  which  s t i l l  le aves a la rg e de gr ee  o f free dom  fo r  f re e  poli cy  decis io ns 

C le a rl y , i t  io  sim ply th e  s i tu a t io n  th a t  a p ro perl y  re g u la te d  and con tr o ll ed  
syste m can oper at e q u it e  f re e ly  a t  seme tim e but  has to  oper at e qu it e  c lo se ly  

con tr o ll ed  a t  o th e rs . Thus  th e bas ic  pro ble m I  se e is 'w h e th e r  th er e is  a 
r e a l  ha rd  sc ie nce  fo r  th e  co n tr o l o f su ch  sy st em s.  We hav e bee n de ve loping  
such  a sc ia nc o un de r Gove rnment ag en cy  sp onso rs h ip . We would bo va ry  p le as ed  

to -p re sen t o i r  no ti ons to  any au di en ce  NS? ca re s to  d es ig n a te .
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2 . C r i t i c a l  lnmion th n t tkcr ft fln B f if f r c r i . v i r n c n n  ( r , t  r f o m in z  
o r  a .- h io yin g nc cc ;m nv y v«» ;ien rch) . 'ghu c r i t i c a l  is su es  th a t  de cr ea se  ou r 
tu tu ro  te ch n ic a l o l' fe ct iv en ea a have  a lr ead y  ta ke n p la c e . They a re , p ea t-  
1915 World Wav I I ,  Ko rea-19 50 , apa ce prog ram-I96 0,  V it e  h'am-1965. Cao or  
two of the l e t t e r  th re o  were to o many c a l ls  fo r n a ti o n a l un it y  of  pu rp os e.  
The fa c t th a t th e nex t c r io iu  st ag e ia  upon ua la  cro wd ing  too  many c a ll a  
fo r n a ti o n a l g o a l- d ir e c te d  o f fo r t  on a aocio ty  ab ou t ono gan ora ti oa  be fo re  
i t  can  Cake i t  ag a in .

The te c h n ic a l iaau ca  to  be re so lv ed  a re  no t d i f f i c u l t .  They  
invo lv e the same amount o f o rg an iz a ti on  as  fo r any  'w a r '.  Th at in c lu des , 
per hap s,  s u f f ic ie n t  tim e ( e .g . , 2-4  yea rs ) to  m ob il iz e pco plco* a t t i tu d e s .  
Then th e problem of  ab out a 1-1  1/2  g enera ti on  program pe ri od  (n ot  1945)  to  
de ve lop en ergy  in de pe nd en ce , s u b s ti tu te  m a te ri a l co nver ei on , dev elo pm ent o f 
a food and popula tion  p o li c y , dev elopm ent  o f a t o ta l  new long  ran ge  po li cy  
fo r  def en se , snd  deve lop me nt o f a long  rang e ur ba n-au be r'o .an ''far^. .ia nd su se  
po li cy  could re a d il y  and  a a s l ly  bo ac co mpl lahe d.

What i s  o f  majo r co nc ern to  ma ia  th e ve ry  re a l  th re a t of  
l e f t  o r r ig h t wing ta ke-o v er (n ot in  a de ca de , bu t i a  two or th re e) i f  we 
do n’ t  gee on with th e re q u ir ed  cochn ic a ll y -l ed  ’wa r*.  And th ere  is  no way 
th a t te ch n ic a l pcop lo can le ad  th e way. A t mo st th ey  ca n do what 2 am 
at te m pt in g to  do , c a l l  th a  is su e  to  th e a t te n t io n  o f  a le ad ers h ip  in  th e 
hopes th ey  migh t l i s t e n ."



APPENDIX 3

Ad vance d T echno lo g ic al P la nn in g  fo r 
I n te r d i s c ip l in a r y  R es ea rc h

(E xer p te d  fro m ou r 1965 r e p o r t  to  th e  
Army R es ea rc h O ff ic e )

• 11 What i s  th e  d i s t i n c t i o n  be tw ee n 
s c ie n c e  and e d u ca ti o n ?

For a num ber  o f re a s o n s , th e  pr ob le m s o f  s c ie n c e  and e d u c a ti o n  ha ve  
bec ome co -m in gle d  s in c e  W orl d W’ar  I I  to  th e  e x te n t th a t  th e re  e x i s t s  a 
d e v is iv e  is s u e  t h a t  ca n be  c o r ro s iv e  o f th e  ac co m plish m en ts  o f  s c ie n c e .
T h is  s tu d y  i s  conce rn ed w it h  s c ie n c e  and n o t e d u c a ti o n , so  t h a t  th e  
o n ly  re a so n  fo r  b ri n g in g  th e  i s s u e s  o f th is  g re a t d e b a te  f o r th  i s  be 
cause  o f  i t s  s ig n if ic a n c e  f o r  th e  fu tu re  o f  Amer ican  s c ie n c e .

Two ex trem e vi ew s o f th e  d e b a te  may be  e x p re sse d  as  fo ll o w s :

1.  A comp lex  te c h n o lo g ic a l s o c ie ty  re q u ir e d  s p e c i f i c  p re p a ra to ry  
e d u c a ti o n  fo r  t h a t  s o c ie ty .  I n  p a r t i c u l a r  a w e ll  q u a l i f i e d  e l i t e  mu st be 
so  p re p a re d . The  s e l e c t i o n  fu n c ti o n  and t r a in in g  ca n b e s t be  done  by th e  
u n iv e r s i ty  as  a r e p o s i to r y  o f  th e .b e s t  p r a c t i c e s  o f  m an ki nd . Wo rld  War I I  
c re a te d  th re e  p ro b le m s:  o n e , a  ne ed  fo r  s c ie n c e  to  p u rs ue  th e  wa r e f f o r t  — 
f o r  t h i s  th e  u n i v e r s i t i e s  jum pe d in  and adm ir ab ly  showed  t h e i r  a b i l i t y  to  
do bo th  pure  an d a p p li e d  s c ie n c e ; two, c o n d it io n s  fo r a p o p u la ti o n  ex 
p lo s io n , mak ing  a d o le sc e n t e d u c a ti o n  two dec ad es  l a t e r  a m os t p re s s in g  
pro ble m ; and  th re e ,  th e  c r e a t io n  o f a v e ry  la rg e  te c h n o lo g ic a l re v o lu 
t i o n ,  r e q u ir in g  i t s  v ig o ro u s  p o s t- w a r e x p lo i t a t io n .  Post -W orl d  War I I  
p ro b le m s,  our r e l a t i o n s  w it h  p o te n t i a l  enem ie s,  as  th e  e a s t  v e rs u s  th e  
w e st,  ha s l e f t  us  w it h  a  prim e ne ed  fo r  advan cin g  an  a p p li e d  s c ie n c e  and  
te ch n o lo g y . The u n iv e r s i ty  i s  th e  on ly  w e ll  q u a l i f i e d  so u rc e  to  me et th e  
c h a ll e n g e  o f ne ed ed  s c ie n c e , b o th  pu re  an d a p p li e d . How ev er , sc ie n c e  can 
n o t be  d i r e c te d .  Thus,  th e  Go vernm ent sh ou ld  su p p o rt  s c ie n c e  a t  u n iv e r s i t i e s



th e  o n ly  so u rc e  o f s e l f - d i r e c t e d  s c ie n c e , co sec u re  che  fu tu re  ne ed s o f  
th e  n a t io n ,  w it h o u t ha m pe ring  th e  fr ee do m  o f th e  u n iv e r s i ty .  A ll  re s e a rc h  
an d dev el op m en t in v o lv in g  s c ie n c e , sh ou ld  be  co nduct ed  ac  u n iv e r s i t i e s  
o r  t h e i r  i n s t i t u t e s ,  by  u n d efi n ed  p r iv a te  ag re em en ts  w ith  in d u s t ry ,  b u t 
w it h  th e  Go vernm ent keep in g ha nd s o f f .

2 . The in c re a s in g  co m ple x it y  o f  s o c ie ty  has  re q u ir e d  u pg ra d in g  o f  
e d u c a ti o n  fo r  s o c ie ty . In  p a r t i c u l a r ,  a w e ll  q u a l i f ie d  c i t i z e n r y  mu st 
be  g e n e ra l ly  p re p a re d . The s e l e c t i o n  r u le s  and  g o a ls  an d d i r e c t io n s  mu st 
be  d e fi n e d  by  s o c ie ty  fo r  i t s  own e n d s . The  u n iv e r s i ty  ha s th e  re s p o n s i
b i l i t y  fo r  develo p in g  th e  b e s t means  o f c a r ry in g  ou t t r a in in g  fo r  th e se  
en ds  o f  s o c ie ty .  As an  in dependen t pro ble m , Amer ican  s c ie n c e , born  un de r 
th e  w e ig h t o f  an  i n f e r i o r i t y  co mplex  by  b e in g  comp are d w it h  E uro pe an  s c i 
en ce , an d l iv in g  un der  a  s o c ia l  t r a d i t i o n  o f e n g in e e r in g  in g e n u it y , was 
an  in f a n t  in  th e  19 th  c e n tu ry , began  to  ro o t a t  th e  tu rn  of . th e  c e n tu ry , 
an d be ga n to  fl ow er in  th e  1930*s .  A sm all  bu t re a so n a b le  r o le  ha d come 
in to  e x is te n c e  by th a t  tim e fo r  Gov ernm en t, i n d u s t r i a l  an d u n iv e r s i ty  
s c ie n c e . I f  a n y th in g , ea ch  gro up  ha d a v e ry  narr ow ly  d e fi n e d  b u t p ro p e r ly  
c e n te re d  r o le  in  i t s  s o c ia l  c h a rg e . Wo rld  War I I  an d a de pe nd en ce  on  in 
t e l l e c t u a l  e l i t e s  p ro v id ed  th e  u n iv e r s i ty  w it h  an  u n p a ra ll e le d  o p p o r tu n it y  
to  t a s t e  o f  th e  ro le  o f in te n s iv e ly  d ir e c te d  s c ie n c e . Ho we ve r, bo th  
in d u s t r i a l  and Gov ernm en tal s c ie n c e  were a ls o  in te n s iv e ly  in v o lv e d . P o s t-  
Wo rld  War I I  po se d f iv e  pro b le m s:  an  u n p re ceden te d  dem and fo r  e d u c a ti o n , 
f i r s t  from  th e  GI g e n e ra ti o n ; an d l a t e r  fro m t h e i r  p ro geny ; a deep en in g  
f in a n c ia l  c r i s i s  in  th e  s c h o o ls , c o l le g e s ,  and u n iv e r s i t i e s  s in c e  th e  
t h i r t i e s  in  wh ich  u l ti m a te ly  F e d e ra l fun ds  bec ame p a r t i c u l a r l y  a t t r a c t i v e  
a t th e  upper ed u ca ti o n  l e v e ls ;  th e  p o s t- w a r ne ed  to  e x p lo i t  th e  new 
te chno lo gy  o f  World  War I I ;  th e  c o n ti n u in g  c r i s i s  w it h  a ne ed  to  f in d  
u s e fu l s o c ia l  ta sk s  fo r a gr ow in g y o u th fu l p o p u la ti o n . Th es e ha ve  le d  to  
an  unw arr an te d  m ix in g o f th e  pro ble m s o f  sc ie n c e  an d e d u c a ti o n , in  which  
an  in c re a s in g  sc op e o f F e d e ra l fu nds'  go es  bo th  in to  th e  sch o o ls  an d 
in d u s tr y  to  use  sc ie n c e  as  a t r a in in g  d ev ic e  to  ke ep  a la rg e  m ar ket  o f  
te c h n ic a l ly  tr a in e d  young  p eop le  a v a i l a b le ,  to  ke ep  th e  ac ad em ic  min d 
o c cup ie d  w it h  th e  pr ob lems o f th e  i n d u s t r i a l  an d m i l i t a r y  te ch n o lo g y , 
to  c r e a te  id e a s  fo r t he  f u tu r e ,  an d to  p re p a r i  a  youth  fo r  a new s o c i a l -  
te c h n o lo g ic a l o u tl o o k .

The  more v a li d  a l t e r n a t e  to  th e s e  ab ove,  i s  t h a t  Go vernm ent ne ed ed  s c ie n c e  
shou ld  be  c o n tr o ll e d  by  Gov ernm en t, s u b s t a n t i a l l y  in  i t s  own la b o r a to r ie s ,  w it h  
p u b li c  a c c o u n ta b i l i ty  — th i s  i s  s im p ly  a c o n fi rm a ti o n  o f  th e  pu rp ose  and 
c o n te n t o f  Governm ent s c ie n c e  s in c e  th e  tu rn  o f th e  c e n tu ry ; i n d u s t r i a l  
sc ie n c e  sh ou ld  be  don e in  i n d u s t r i a l  l a b o r a to r ie s ,  o r may be  pu rc hase d  
p r iv a t e ly  fro m s c i e n t i f i c  s e r v ic e  o rg a n iz a ti o n s  - -  t h i s  a ls o  c o n ti n u e s  
th e  c o n te n t o f  i n d u s t r i a l  s c ie n c e  t h a t  ha d i t s  b eg in n in g  a t  th e  tu rn  o f 
t.-.e c e n tu ry  (o r e a r l i e r  in  Euro pe)  .  I f  i t  i s  deem ed in  th e  p u b li c  w el - 
t a r e ,  as a  m a tt e r o f p u b li c ly  d e b a te d  p o li c y , to  enco ura ge bo th  s c i e n t i 
f i c  re s e a rc h  an d dev el op m en t,  t h i s  may be  done  by  v a r io u s  s u b s id ie s ,
su ch  as  fa v o ra b le  ta x  tr e a tm e n t,  e t c .  u n iv e r s i t i e s  sh ou ld  te ach  an d 
p re p a re  s tu d e n ts  to r  th e  ne ed s o f  Go ve rnmen t an a in d u s tr y , bu t mos t im
p o r ta n t fo r  s o c ie ty , in  acco rd ance  w it h  th e  p u b li c ly  s e le c te d  aim s o f 
s o c ie ty .  F re e  re s e a rc h  d i r e c te d  to w ar d  ‘p u re 1 r e s e a rc h  en ds  may be  co ne  
by  u n iv e r s i ty  s c h o la rs , i f  th ey  c o n s id e r  th i s  fu ndam en ta l to  t h e i r  s u r 
v iv a l .  X il d  Gov ernment su b sid y  (w it h  th e  em ph as is  on  m il d , su ch  as 
10 - 20% o t  s a la ry )  i s  p o s s ib le ,  i f  dee me d in  th e  p u b li c  i n t e r e s t  as  a 
r e s u l t  o f  p u b li c  d e b a te . The  e d u c a ti o n  o f  th e  young an d keep in g  them
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in v o lv ed  mu st be  s u b je c t to  a g r e a t  d e b a te , an d i s  l i k e ly  p a r t  o f  th e  p ro b 

lem  o f  d e s ig n  fo r a g re a t s o c ie ty .  I t  i s  pr es um pt uou s to  p ro pose  an y ju d g 

me nt  as  f i n a l ,  b u t h i s to r y ,  in c lu d in g  re c e n t h i s to r y ,  su g g e s ts  th a t  yo ut h 

ca n be  in s p ir e d  w ith  th e  g re a t t a s k s ,  th e  'd i r t y '  ta sk s  th a t s o c ie ty  w i l l  

se ld om  a f f o r d ,  i f  th e  tim e s c a le  i s  f i n i t e .  Thu s a Pe ac e Cor ps  fo r  two 

y e a r s ,  th e  W.P.A . fo r  a few y e a r s  i s  a t t r a c t i v e ,  w he re as  th e  V ir g in  Lands 

in  S ib e r i a  fo r  a l i f e - t im e  i s  n o t .  I f  th e  m o ti v a ti o n  an d i d e a l i z a t i o n  i s  

g r e a t ,  th en  youth  ca n se rv e  an d be  se rv ed , e ls e  n o t.  (T h is  p o in t i s  w e ll -  

ta k e n  fo r  an  Array , J uc h has  been  o f te n  c o n fr o n te d  w it h  th e  ta s k  o f  be in g  a 

du mp ing  p la c e  fo r y o u th , r e g a r d le s s  o f t h e i r  f i t n e s s  fo r  Army en ds  and 

t a s k s ) . T h is  i s  a much b e t t e r  d ir e c te d  en d th a n  to  mi x up th e  ta s k  ne ed s 

o f  s c ie n c e  and  e d u c a ti o n .

I t  i s  somewhat an  i l l u s i o n  th a t  th e  u n i v e r s i t i e s  a re  th e  r e p o s it o ry  

o f  e x p e r t kn ow le dg e.  They a re  n o t.  They a re  th e  so u rc es  o f  ru d im en ta ry  

t r a in in g  in  v a r io u s  s u b je c t s ,  (O bvio usl y  th ey  do  n o t wan t to  be  in v o lv e d , 

in  s p e c i f i c  d e t a i l  e l s e  why wou ld th ey  w ithdra w  from  th e  p u b li c  m ar ke t p .a c e  

whe re  th e  a p p li e d  pro bl em  i s  purs ued  w it h  c o n s id e ra b le  in vo lv em en t? ) They do 

n o t re p re s e n t ,  as  a  bro ad r u l e ,  th e  ma in s e r io u s  a p p li e d  re s e a rc h  w ork er s 

in  t h e i r  f i e l d s .  A r e b u t t a l  to  th i s  wo uld  ha ve  to  in d ic a te  t h a t  a s e r io u s  

re s e a rc h  w ork er  cou ld  sp en d o n ly  h a l f  h is  tim e a t  re s e a rc h  an d o th e r  h a l f  

te a c h in g . A l te r n a te ly  th e  c la im  wo uld  ha ve  to  be  made th a t  th e  re s e a rc h e r  

a c tu a l ly  sp en ds  f u l l  tim e a t  r e s e a rc h , in  which  case  th e  q u e s ti o n  would  

ha ve  to  be  a s k e d , 'i s  th e  a c t i v i t y  per fo rm ed  w it h  a  f u l l  ti m e s t a f f  o f 

gra ded  p ro f e s s io n a l  le v e l s ? ' The re  a re  two p o s s ib le  an sw ers ; on e th a t  

s c ie n c e  on ly  need s th e  in v e n ti v e  gen iu s o f th e  in d iv id u a l ,  so  th a t  a s t a f f  

i s  n o t n e c e ssa ry ; o r  th e  o th e r ,  th a t  th e  in d iv id u a l has th e  s t a f f ,  in  

which  case  th e  q u e s ti o n  i s  ra is e d ,' W h a t i s  th e  a c t i v i t y  d o in g  a t  th e  u n i

v e r s i ty ? ' Th es e l a t t e r  two  p o in ts  re q u ir e  c l a r i f i c a t i o n .

S c ie nce  i s  a  d i s c i p l i n e  th a t  c lim bs on  th e  ba ck s an d th ro ugh  th e  

mi nd s o f  many me n. B ec au se  o f th e  f a c t  t h a t  i t  in v o lv e s  a  la rg e  numb er 

o f n o n -p h y s ic a l s t e p s  (n am ely , th ough t an d lo g ic )  i t  i s  o f te n  i d e n t i f i e d  

as a comp an ion  p ie c e  to  w i tc h c r a f t .  I t  i s  n o t . I t  i s  a p ro f e s s io n , a 

c r a f t ,  ev en  a  t r a d e ,  i n  i t s  mo st s k i l l e d  fo rm  l i k e  a  m a s te r b u i ld e r ,  o r  in  

l e s s  s k i l l e d  fo rm  as th e  in d iv id u a l c a r p e n te r , b r ic k la y e r .p lu m b e r , mason 

th a t b u il d s  p a r t s  o f  h o u s e s . L ik e a sh oe mak er  o r an y o th e r  a r t i s a n ,  th e re  

a re  no t h i r t y  da y w onders . B r i l l i a n t  f la s h e s  ca n ad d p ie c e s ,  b u t th ey  do 

n o t make th e  w hole . The d a ri n g  o f youth  a ls o  has  no p a r t i c u l a r  e f f e c t i v e 

n e ss  in  advan cin g  th e  s c ie n c e . I t  moves l i k e  a he av y s le d  w it h  lo t s  o f 

d ry  f r i c t i o n .  I t  advan ces im p erc ep ta b ly  b i t  by  b i t  du e to  many peop le  

lo ok in g  a t  th e  s le d  an d p u sh in g . O c c a s io n a ll y  som eon e more s k i l l f u l  th an  

an o th e r f ig u r e s  o u t a  way to  g e t a  p a r t i c u l a r l y  e f f e c t i v e  p ie c e  o f go os e 

g re a se  und er  th e  ru n n e rs , b u t h i s t o r i c a l l y  i t  do es  n o t pa y to  b e t on  h i s  

r a c e , c o lo r , r e l i g i o n  o r age,  j u s t  th a t  he  has d evo te d  in te n s iv e  th ougn t 

an d t r a in in g  (w heth er o f  s e l f  o r  by  o th e rs  i s  o n ly  a m a tt e r  o f e f t i c i e n c y )  

to  th e  p ro ble m . The in d iv id u a l gen iu s  id e a  i s  th u s  a  con v en ie n t myt h.

(T hi s has  n o th in g  to  do w it h  th e  q u e s ti o n  o f  how to  b u il d  up a ta le n te d  

in d iv id u a l w it h in  a  g ro u p ) . O rg an iz in g  fo r  s c ie n c e  i s  th u s  fram ed  as  an  

a c t i v i t y  in  w hi ch  on e mus t b u il d  a grou p mos t s u i te d  to  th e  ta s k .

Un der th e s e  c o n d it io n s , wha t th e n  i s  th e  o b je c t io n  to  b u il d in g  s c i 

e n t i f i c  gro ups a t  u n iv e r s i t i e s ?  I t  i s  th e  fo ll o w in g : S c ie n c e , as  a re  

o th e r  a c t i v i t i e s  in  a  f r e e  eco nomy , i s  a  m a tt e r  o f  f r e e  cho ic e  made by
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in d iv id u a ls . I t  i s  rc puccd  co be a s o c ia l  go od , ac  op po se d co a s o c ia l  
e v i l ,  so  i t  do cs  n o t ha ve  to  be  l e g i s la te d  a g a in s t .  Ec onom ics  he lp  dc - 
t r n t i r e  th e  a t t r a c t i v e n e s s  o f  th e  f i e ld  to  in d iv id u a ls .  Su pp ly  and  demand 
g ra d u a ll y  sh ax e down a u n i t  p r ic e  to r  th e  c o s t o f  re s e a rc h  and th e  r e s e a r c h e r .  
Not havin g  th e  t i g h t  g u il d  s t r u c tu r e  o f  d o c to rs , o r la w y ers , o r th e  tr a d e  
unio n  s t r u c tu r e  o f th e  t r a d e s ,  th e  go in g  p r ic e  i s  some wh at low, bu t not 
im poss ib ly  so  - -  a m ed ia n s a la r y  in  th e  $8 ,0 00 - $9 ,0 00  ra n g e . The
t o t a l  p r ic e ,  in c lu d in g  o v e rh ead , ru ns abou t $22 ,0 00 . p e r man y ear (down to  
$1S,OOO. a t more ec onom ic al  l e v e l s ,  an d up to  $25 ,0 00 . a t le s s  ec on om ical  
l e v e l s ) .  I f  th e  p r iv a t e  u n iv e r s i ty  ru ns a re s e a rc h  i n s t i t u t e ,  g iv in g  th e  
same  kin d  o f su p p o rt  th a t  i s  im p li ed  in  th e  over hea d f ig u r e s ,  th e re  is  o n ly  
th e  q u a rre l w it h  th e  d i r e c t i o n  o f  th e  c o m p e ti ti o n  n o t th e  co m p e ti ti o n  i t s e l f .  
However , when th e  u n iv e r s i ty  c u ts  th e  p r i c e ,  n o t by o f f e r in g  f u l l  tim e p e o p le , 
b u t g ra d u a te  s tu d e n t s ,  p a r t  tim e r e t a i n e r s ,  e t c . ,  t h i s  w re ck s th e  ba se  fo r  
b u il d in g  up a soun d A m er ic an  s c ie n c e . Xt ca nno t become an  a t t r a c t i v e  f i e l d  
to  e n te r .  The  m e r it  o f  t h i s  p o in t o f  vi ew  ca n o n ly  be  u n ders to od  as  a lo ng 
ru n  p ro p o s it io n . To bu y re s e a rc h  a t  c u t p r ic e s  fro m u n iv e r s i t i e s  n o t su p
p ly in g  f u l l  tim e re s e a rc h e r s  a t  go in g r a te s  is  to  h u r t  th e  re s e a rc h  p ic tu r e  
o f th e  U .S .A . in  th e  lo ng  ru n . I t s  im m ed ia te  e f f e c t  i s  to  en co ur ag e a 
g r e a te r  num ber  o f  yo un g peop le  by  su b si d y  in to  a  f i e l d  th a t  can not  r e a l 
i s t i c a l l y  su p p o rt  t h e i r  e f f o r t s  eco n o m ic a ll y , an d th e r e f o r e  w i l l  r e s u l t  in  
a fu tu re  sw in g away fr om  s c ie n c e ."
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Written testimony - A. S. Iberall - continued

The history I have reported on brings me up to what I have learned

since 1950:

1. At the NBS where I had worked, we had to compete vigorously for 

scientific-technical funds. There were few guaranteed resources. Thus, 

within my former section, we were much too busy seeking out funds and doing 

the science needed to have too much idle review time. That proved foolish

• for NBS security.

2. When I went into small business R and D and thought that I only had 

to do a job cheaper, faster, better than my competition, that proved to be 

near sighted. As time went on, my competition - with essentially all the 

classical monopolistic devices - have frozen us out. Our competition in

R and D are in the large universities, the large aerospace corporations, the 

not-for-profits, and the large for-profits. It is not their size, their 

technical know-how, nor even their sales force, which bothers us. It is 

the suspension of what had once been normal modes of competition. Their pre

ferred instrumentality role - via peer reviews, study commissions, panels, 

and councils; their high mobility in which no conflict of interest is seen - 

is what defeats us. We are back to Kilgore's original interests.

3. When we became involved in consulting R and D-for-profit, we could 

sense that control of big science was open until the mid-1950's. Then acad

emia moved into the role. NSF, NIH, DOD provided them with both seed money

* and opportunity for bootstrapping operations to large amounts - buildings, 

facilities, institutes and the like. The NAS and the NAE are loaded by 

recipients of such monies. Similarly big development was taken over by large
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aerospace corporations. Thus we were told in the mid-60's by our indus

trial clients. "We don't need you. We can get academic R and D cheap^er, 

with greater prestige, and we get to keep the slave labor that has already 

been especially trained for us."

4. Meanwhile we have grown in technical competence. (You either grow 

or wither.) We could almost single handedly grasp most of the scientific 

problems of concern to society. Years of attention miss very few. There 

aren't that many. Parenthetically we make no claim that we could embrace all 

the engineering problems. There are simply too many. Thus in the late 50's, 

we felt competent to present a "Science for Society" proposal to NSF. We 

thought that NSF was open for themes of national significance, and by that 

time, in our own research directing experience, we were ready to begin scien

tific generalizations and attacks on large scale scientific problems. But the 

NSF staff did not see how a small R and D firm could do a "science for society" 

piece. That was the first time that I really learned that the originating

efforts more than a decade earlier had been diverted. NSF was not in business to

do science of national concern, but to support a particular frame of scientists.

That particular story doesn’t have a completely unhappy ending. It took 

time, in fact 5-7 years, but we finally sold the project to DOD in the Army.

Our report was entitled, "Advanced Technological Planning for Interdisciplin

ary Research". Our project officer, the Deputy (civilian) Director of Army 

Research clearly and often indicated that the place of that report was as a 

companion piece to the Army Research Plan. We regarded it and still regard

it, as a first such staff document that should be reviewed and rewritten 

every 5- 10 years. We recommend that thought to any government official.

But there was no room for such studies at NSF.



5. In subsequent years, each number of years after we forgot the dis

comfort of approaching NSF, we have come back to them. Why? Because

we continue to develop major material of significance to national inter

ests. We know that other narrower mission-oriented atencies cannot and 

will not take on the tasks we propose, and NSF is the plausible place. In 

each case our proposal was not to do something that had been done before, but 

to open a new avenue of attack on major fields, that neither academic nor 

large commercial nor nonpiofit organizations had thought of or developed.

Our most common review critique was that as small business R and D we were

not competent to do the task.

6. Now the fact is we were ready in the mid 40*s, the mid 50's, the

mid 60's, and the mid 70's, each decade with increasing depth, to write 

the outline of a national science program and to undertake many of its 

pieces. The first task of writing is inexpensive, and can be done quickly. 

The second is a much larger task, and we are not volunteering for it. But 

there are very specific pieces that we know we are uniquely competent to do. 

And from a national point of view at least one major task that we want to do 

is highly important. It is to produce a general science of complex systems - 

common to nature, life, and society - and to flesh out as many pieces.as we 

can to guide scientists, engineers, administrators, executives, politicians, 

in the management of society's interests and needs. It has been an obvious 

task for NSF. We cannot sell this at NSF. That science, or more par

ticularly interdisciplinary science, really has relevance to society's prob

lems but is still not a saleable commodity. It still awaits a Prince.

I have only burdened you with this personal historic view because my in-



terests and development mirror in a small way what have to be the national 

interests, and in particular in the field of science, NSF's interests. It 

is my basic assertion that NSF has diverted the national concern and need 

for science, in its broad perspectives to serve a narrow constituency of 

academic institutions, and problems.
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Summary - The Problem Facing You

In summary the issues we faced in the 30's, and the 40's, and in the

70's have the same roots.

There are no endless frontiers - there are only needs and missed oppor

tunities to get on with the job of making it possible for all to live and 

contribute creatively to the common and individual welfare - in expanding

times or in bad times.

Again we face a bad time. Science ought to be useful. I have no inter

est in seeing my profession serving an elite. I believe in hard work in an 

open competitive system, with social responsibility. If there is to be social 

control of science in an NSF program within government, I see the need for 

scientific-technical personnel who are responsible to the elected representa

tives of the people defining a government program that is responsive to the

social welfare.

In the case of governmental scientific or other professional activity, 

the only one who is responsible to you is the government employee. His career 

rides on his success or failure in maintaining both a good and suitable re=

search program.

If you provide him with a peer review system, you have taken away his 

responsibility. But there remains no control of the peer reviewers. They 

have no interest or responsibility in maintaining a good efficient useful re

search program for you. Except in the case of few particularly conscious 

careerists, whose number and influence is drying up ever more quickly, the

administrative in-house scientists lose their Government social task-oriented

interest. Instead they identify more and more with the scientific interests
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of the outside peer reviewer. They regard those interests as the social 

interests.

The government employee should be free to consult any and all (with 

care as to conflict of interest and proprietary rights); but the decision 

must be his with no recourse, in the case of failure, to the theme that rep

utable opinion advised him. Consider yourselves and even the President. No 

matter how much advice you collect, you are all personally responsible for 

your decisions, and the voters so hold you responsible. You can't blame 

bad decisions on others. The same should apply to your servants in the 

government.

So peer review doesn't spread the responsibility equitably, it hides it.

Equitable competition at every level is required. Otherwise you have 

to go to a command economy, and in that case you have to see that every indi

vidual gets a share. I prefer a mild welfare system, where you know what 

has to be done, you encourage it both cooperatively and competitively, and 

there are moderate competitive advantages to do well. The problem facing 

you is to encourage neither monopoly, nor neglect.
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The Role for NSF

So with one man's flavor of the turmoil beyond NSF, we can state our

main theses. What must NSF do?

1. NSF must develop a national science program. It must represent a

perception of our national needs. It must serve the needs of all segments of

society. It must be reviewed, perhaps every administration; perhaps every

6 year term, perhaps politicized in phase with administrations, or out-of- 

phase. Science has always been political - in Aristotle's, da Vinci's or 

Newton's day, in post-depression, post World War II U.S.A.; in the USSR 

during all of its history; now in every European country.

2. NSF must develop a line of connection to the needs of the mission

oriented agencies of government so that a careful distinction betwen its role

and their role is drawn.

3. Consideration of the constituencies will suggest the formidable

scope of the problem. A science foundation must serve d efense; agriculture;

commerce; health; education; economic agencies; energy; technology;

societal organization; materials; government . The trap is for NSF to be

come too intimate with any of its constituencies. We accept the principle 

that each constituency will and has to defend its self interests, but then

it is up to the Congress to see that NSF does not become a captive of anyone. 

The issue is just as sensitive as with the FBI, the CIA, And DOD, and per

haps even more pressing for our future.

4. How shall NSF achieve its program? We stress: It is not the

scientist who is important, but the science. As a liberal believer in the

free enterprise system, I am against a socialist system. I am willing to
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accept either the free market or a welfare system. But there is no real 

free market system in existence any more. As a small business entrepreneur,

I assert that dogmatically. So Government must step in to assure equity.

The claimants to developing nationally significant science are Government 

laboratories, large and small industrial institutions, nonprofit institu

tions, large and small for-profit science-technology companies, large and 

small universities. All of these, if they have a contribution, deserve access *

to such funds. They have to make their claims competitively, or their respec

tive claims have to be established. One should note that many of this groups 

have mixed or conflicting interests. Therefore the control has to be political, 

if not free economic. All I ask is that I get my fair share by free access.

And as far as I am concerned, I prefer knowledgeable judges who are re

lieved from advocacy rather than advocates who have their own self interests

to look into.

5. NSF must develop a balanced basic and applied research program that 

is essential for national needs. You might wonder whether I stress an applied 

program. No, I stress a program for national needs. I stress this now and 

in the past, in preference to the so-called "free, fundamental, uncommitted 

scientific research and science education" which is what Bush wanted it to

represent.

Let us take a case in point today. In the Forum on Physics and Society 

of the American Physical Society, there is an announcement of a meeting spon

sored largely by academic members and a few large industrial laboratories on 

Changing Career Opportunities in Physics. As the announcement states, these •

academics and a few large corporate physicists will tell physicists "Why
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things are the way they are - the factors governing the choices of 

students ... These include government funding patterns..." with a "General 

session of non-academic careers - job content and career paths for physi

cists in industry and government...specific information on some non-academic

careers..."

Are most jobs utilizing the skill of physicists just concerned with 

government funding for academic jobs to teach physics? Do academic physicists 

know how physics is used in industry and government?

As I read the announcement, it is amusing. Academic scientists have dis

covered that their subject may have to be used in some common fashion. Persons 

like myself have been working our full professional careers in applied physics 

in government and industry. We have been hired and fired and taken all of the 

standard career risks of blue collar - white collar - professional people. We

have dirtied our hands in reality, and we have fought to keep our intellectual 
c

status. At the same time we have advanced our science. Must we forver be

exposed to that repeated elite nonsense that only one institution is competent

to pass on the message from above?

There is a line of science - from the discovery of its central dogmas,

to the development and fleshing out of that theory, to its application as an 

applied theory for various fields of phenomena, to its actual specific applica

tion to operational mechanisms (social as well as physical) to the development 

of design theories for mechanism, to development of actual operational mech

anisms wherein the engineering line of tasks begin.

In general, NSF has a role for the first 3 steps. Steps 4 - 6  tend to be 

the kind of tasks, identified in the Army as 6.1, 6.2 tasks, or as R and D

in industry.

87-7 69  0  -  77 -  19
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If no one else will take up the challenge, I would be very glad to 

sit down and write a national science program in a year 'best efforts' 

contract, or if no agency can afford it, I would be very glad to write a 

quick version of such a program at no cost in a month or two. You need 

only ask.

Thank you.
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With regard to some of Senator Kennedy's questions:

Q. Why is it so difficult to get people interested in science?

A . Because it is a difficult subject. As the sum of rational thought about
complex phenomena, its story is complex. It is the same reason that people 
can't play Beethoven sonatas.

Q. Why does R and D industry need NSF funds?
A . As an industry they don't. There are two types of entrepeneurs (beyond 

business, the same division holds for all other professions). Those who 
have one singular idea and intend to milk it commercially. There are those 
who Intend to make a living in a particular service - professional area.
I have no sympathy (see ray written remarks on security) for Governmental 
support of the former, although the Senator may have. My view is that in
free enterprise, you take risks. Other views are to support it if it
makes Jobs. On the other hand, if Congress wants to develop a National 
Development Corporation with some such national goal in mind, fine, that 
is Congress' business. But return to NSF. What should be its charge?
The science of complex interactions, for national needs. For that goal, 
there is a portion of the R and D industry who can be and easily are major 
contributors. That activity requires NSF support. NSF and other agencies 
(e.g., NIH) as well as more common DOD source should be open to fund all 
those who can contribute.

Q. Is Industry interested in basic research?
A . No, neither industry nor your academic institutions are interested in basic 

research. Industry is 'thing' oriented (product, sales, profit, the game of 
competition). In 1977, they still barely tolerate engineering. Science is a 
complete mystery to industry. The 6mall handful of show piece companies 
have been used all this century to 'prove' scientific interest. To indicate 
why academia is not Interested in basic research is ancillary to the ques
tion, so I won't expand. Academic institutions are interested in the main
tenance of a big, rich, or Important establishment.

Q. What is the problem with regard to nondlrect labor costs (asked both to an
academic and an industrial panelist)? *

A . Organizations have overhead. Whether in Government, academia, or Industry, 
the real overhead figures are comparable. Outside of quantity discounts, 
and tax exclusions, the same 'free* market prices govern. So it is only

a question of 'business' bookkeeping. Academia, when they started necking 
Government grant funds, did not have to exhibit overhead. The grants were gravy. 
So they could make a virtue of it - 10-20Z was 'all' they needed. As the drug 
habit grew, namely the dependence on Government funds Increased (remember students 
and states still pay), they dragged their required overhead rates on grants up to 
50Z. Now with the crunch, they are trying to drive for standard overhead rates. 
Regardless of students and other revenue sources, they would like Government to 
pay all their overhead. Overhead is practically a standard number. It is in 
the 100-300Z range. There are 'biggies' who can Justify 500Z, but then all 
these numbers become matters of creative accounting. The matter of a fee for 
profit - I believe its deserved, and to hell with Justification about the cost 
of capital, etc. - is a red herring. Suppose we put 6Z out explicitly or not 
in a contract. What is made as 'profit' (l.e., from whence capital assets will 
grow) is only a matter again of creative accounting. As Dr. Barger pointed out, 
if a company (I'll add university) is in the R and D business - it has to charge 
all those costs relevant to its consultation business. It has no other pockets 
to draw from. What Barger did not say and academia does not say, is that they 
don't mind charging overhead even when their capital holdings grow because their ... 
client is paying for it. I always look at how much BB and N's (or A. D. Little, 
or Battelle, or G.E.) total assets have grown as a result of Government contracts. 
Similarly I look at how MIT'a (or NYU or U.Pa.) assets have grown by Government 
grants. That's the only way I know what overhead expenses and profits existed 
and were met.
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8794 West Chester Pike 
Upper Dorby, Penno. 19082

March 11, 1977
215: HI 9-2333 

JA 8-6093

Ms. Ann Strauss
Senator Edward Kennedy's Office 
Senate Office Building 
Washington, D.C. 20510

Dear Ms. Strauss:

. . . .  . Unfortunately I did not receive the letter of
invitation and a copy of an NSF document, explaining more in detail 

W 3 S  W a n "e d  l n  t e s t i r a o ny Night include comments on 
aid the R ®S e a r c * l n  I n d ustr y: Roles of the Government
zM d ^  z? 1 2?1  S c i e n c e  Foundation", until after the hearings 
** ?  T  g e n e r a l  bitten testimony I offered properly tends

introduce the specific comments on that report that I am 
appending here.

ASI.-IG
Ends.

Sincerely yours,

Arthur S. Iberall
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Comments:
A. S. Iberall

A Report on Research in Industry 
Roles of the Government 

and the
National Science Foundation

p.1, P. 1. It is unfortunate that the appraisal of the impact of research upon 
industrial development has generally been implemented by academic 
institutions, rather than including others who have been occupied 
with such appraisal.

p.1, P. 3. We would therefore urge, similar to the point above, that support 
for input to that study be provided for the nonacademic community 
who have the background.

p.1, P. 4. As a member of an NSF Industrial Panel, I do not feel that our
committee was particularly consulted on these issues; I was never 
solicited for comments on the Task Force report. I was solicited 
for the NSB Report which asked some specific narrower questions.

p.2, P. 2. One notes that the concern is with the contributions of industrial 
research to national purposes. There is a basic twist here that 
requires exposure. Note p.1, P-1, NSF has long been concerned with 
the scientific activities of industry. My experience suggests that 
their interest has only been 'academic', 'intellectual'. One wonders 
why they should be concerned with the contributions of industrial 
research to national purpose rather than their own contribution, 
or their contribution to industrial development. Again are these 
always to be only academic studies with no real impact on societal 
goals? It would be useless to waltz around and name all the possible 
study ends.
The ones I perceive of significance:
What can science do for national purposes?
What can industry do for national purposes?
What can government do for industry?
What should government do for science?
What can science do for industry?
What can industry do for science?
It will be interesting to see what the report opts for.

p.2, P. 3. Immediately it is clear that lip service to motherhood was elected.
Does the finding mean that NSF's primary mission is to develop the 
basic sciences - pure physics, pure chemistry, pure biology, pure 
geology, pure mathematics, pure psychology, pure sociology, pure 
anthropology, pure economics, pure political science?

The inappropriateness of the task for government is so glaring that 
I will spell it out.
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The content of 'pure' disciplines Is taught at schools. The 
schools in fact are strongly discipline organized and insist on 
that structure. Where do the teachers learn that material? In 
schools. If they want to learn more, they either develop it them
selves, or go out in some outer world.
Is there an industry that develops new 'pure' disciplines?
If one considers it to be the education industry, then they sell it 
to the students.
But we have a theory of government that education is a commodity 
to be supplied by the state, or at least up to a certain level. And 
in fact there is a private sector that believes they can supply 
education at 'extra' cost because it is 'superior' education. Fine.
But then why should the taxpayer pay for it, unless he is auto- «
matically entitled equally to share it? So there is a major component 
of education, namely what portion of education should be paid for 
by government, that belongs to Boards or Departments of Education, 
just as in the same way you can decide how much transportation is 
to be paid for by government. That cleans up a part of the legis- 
lative process. It takes questions of whether remedial education, 
education in two year colleges, upgrading the teaching of teachers 
out of NSF, where it does not belong. I am not against science educa
tion and the needs of science educators. I am against their useless 
competition with me in the development of science needed by govern
ment which is part of my consulting industry.
If it is argued that the development of disciplinary science - basic 
'pure', applied, interdisciplinary or not - is an essential need 
recognized by government - for example it may be recognized so for 
defense, education, the general welfare, health, the viability of our 
industrial and commercial institutions - then I can see it being per
formed within government under the following institutional arrange
ments. Government can create institutions of science. There is long 
European tradition for that. Government can solicit, by contract, 
the development of such science. It can do so by transferred funds 
from other agencies, it can do so by contract with corporations who, 
part time or in whole, devote themselves to such tasks. It can do 
so, on contract with teaching institutions. But clearly, in every 
case, one must understand that there is no conflict of interest, 
monopoly, no one gets paid twice, etc. You cannot highly subsidize 
one group, give them special status, and not expect in time to hear 
citizen complaint.
If you believe basic Science Institutes are in the national good, fine.
A government institute in radio astronomy is fair; in cosmology is 
fair; in weather is fair. But when you contract privately for a 
Jet Propulsion Lab, a Rand Corporation, a MITRE, an NCAR, you don't 
know what it looks like outside. Suddenly you are squeezed out of 
competition in weather research, in transportation research, in water 
or military research, in space research. If you think their existence 
outweighs the loss of competition, you should open public discussion
so you can find out what happens. *

«
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I cannot understand a foundation that gives away funds by obtain
ing the judgment and approval of those it gives funds to. In in
dustry, we would immediately recognize it as conflict of interest, 
and we would understand that it very quickly leads to cronyism.
Do you want to create Seven Sisters in every field?
So I will illustrate what is fair, and what is not fair.
A government institution that develops such science is fair.
A knowledgeable government institution that arranges contract re
search is fair.
A transfer fund contract to the Bureau of Standards to develop a 
fundamental handbook on measurement is fair. If you want NBS to 
develop a fundamental handbook on instrumentation, you have to 
hold legislative hearings. Is the benefit to the nation, say, to 
promote commerce and industry greater if the function is performed 
in the government, or is it of greater value to let the instrument 
and perhaps publishing and perhaps academic industry provide such 
materials on instrumentation competitively?
A contract award to the small R and D firm to develop the outline 
of a national research program for national needs for an NSF is 
fair, if it was awarded as a result of open competition and judged 
by competent NSF in-house judges. If some problems, like these, 
are open ended in the sense that there may not be one unique answer, 
it is fair to award a number of parallel contracts, or It is fair 
to award a number of contracts - as a priori set asides - from 
different sectors. Science is not like the development and pro
duction sector. It can have more than one answer. And industry - 
among others - knows that a number of 'design' studies, in early 
stages of decision making are not expensive.
A contract award to a physicist academic consultant to develop 
quantum electrodynamics as a competition or negotiated contract 
among a small handful of qualified academic people is fair. Spec
ialized fields may only have a limited number of qualified organ
izations.
A contract with some 'not-for-profit' institution to develop a 
basic field of semiconductors, semiconductor materials, semi
conductor properties requires hearings. It is not the question of 
whether the organization is competent or whether or not the con
tract was achieved, but whether the public interest is better 
served by the competitive edge it gives the institution, rather 
than leaving the field to competitive exploitation.
And obviously the same question is even more ticklish in the case 
of a profit corporation.
Now clearly there is a big push today to point out that the U.S.A. 
may be losing its competitive advantage. This requires very care
ful public inquiry. I attend a yearly conference of Administrators 
of Research - Industry, Government, and Academic. One may surmise
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p.2, P.4.

p.3, P.l 
(following)

that the subject of the energy crisis and what to do for re
search in the area must have come up last year. It did. When 
the debate was finally well on the table, it dawned on me what 
the basic question was. "In solving our national problems", I 
asked, "The basic question facing you is cooperation, competition, 
or chaos. Which do you prefer?" I regret that by the end of 
the week, among the Research Administrators - supposedly highly 
rational comprehending people - the answer was clear - chaos!
It is not just that each self interest governed, but there was 
no willingness to lay out the big problem and see how the pieces 
could fit together. Perhaps the President is right in going to 
the people for answers. I am not sanguine.
The point here is that the basic science for national needs is 
needed. It is not the pure disciplinary science. Thus NSF and 
its panels continue indefinitely to mix up the problem and to 
present those outside of science, e.g., Congress, the public, as 
a mixed tie-in sale.

I cannot accept the first sentence. There is an arrogance in it 
that is riding for a fall. I absolutely agree with the second 
sentence. With regard to the third sentence (mission-oriented 
support by both government and industry), while I agree, that 
requires acceptance of the division, case by case, in public hear
ings. I accept the fourth and fifth sentence. I do not accept 
the sixth (multidirectional knowledge largely academic). People 
like myself can, do, and will compete in these areas, whether we 
are in Government, industry, or academia. I agree with the seventh 
sentence, although I will point out that past a certain level of 
education, the remaining training is better done by on-the-job 
apprenticeship. I am not discussing the blacksmith art. I am 
discussing basic research, applied research, and development. It 
would make hash of what I have learned in 30 years of directing 
research to accept the contrary. I don't understand the eighth 
sentence. And I certainly do not agree with the ninth (and last) 
sentence.

I accept sentence one. Sentence two is not an apt summary why 
industry doesn't support basic science. Industry hardly under
stands or trusts engineering. Any effort to sell engineering 
R and D to an extended group of industrial companies quickly demon
strates that. Thus science is even more a mystic art. Industry 
does not think in terms of long range plans. It is reactive to 
the present or what it knows of the past. It has no basis or 
experience for connecting up any long chained intellectual argu
ment. I n fact it sees no way that such long chained arguments 
have any application.
Sentence three thus becomes a nonsequitor:'as a result', perhaps 
in certain people's minds, NSF becomes a principal vehicle. But 
even as a factual statement, in its own right', this is not correct.
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Some may wish to make it a principal vehicle. But actually 
it is society who 'tolerates' research and science in a great 
many cubby holes that makes its development possible. It per
mits people to pursue science - in academic settings, in Govern
ment laboratories, in industrial laboratories, in large and 
small industrial laboratories, in profit and nonprofit institu
tions. The sentence smacks of the effort to establish one 
religion and one church. The notion will not wash.

p.3, P.2.- I accept the first sentence, although it is dragged in by the 
tail. As my written testimony suggested there is a line from 
the development of content of the pure scientific disciplines to 
applied science to science for mission oriented agencies on to 
engineering. It is a dual responsibility of professionals on 
both sides to work out connections. Thus, per the second sentence, 
managements (of American science, in its parts) have to see 
toward some measure of division of responsibility and effort.

p.3, P.3. I have no objection to the underlying of the first sentence, 
but -. Once upon a time there was a famous inquiry into the 
national needs in education, e.g., education in a democratic 
society. We need such an inquiry today, as science in the 
service of society. Or as the Humphrey-Hawkins bill is trying 
to point out, we need an inquiry into what role industry is to 
play to maintain our future national health, and then, whether 
science and technology has any importance for that role. (I of 
course believe it does.) But without some such base of compre
hension, the call for strengthening industrial R and D (pointed 
at Congress) is just one additional boondoggle. I of course 
am in favor of it, but that would only mean that it serves my 
self-interest. Industry needs R and D for its survival. They 
don't believe that. That's why in my written testimony I in
cluded a small piece, based on an NSF study, that shows we are 
slipping. To say to the Federal Government, "Ginnne, Gimme,
Gimme", doesn't solve their problem. So the second sentence 
means nothing.
Clearly we have the background and competence to comment on the 
report sentence by sentence, but no one will read it. So we 
will now jump to comments by paragraphs.

p.3, last P. Diminished R and D funding by Industry. We would ask consultants 
who are advising on the subject to report with a broader background 
and understanding of the issue. The issue begins with Bush, The 
Endless Frontier", and two protagonist views. Our view - American 
science has to come out of its shell, with its inferiority complex. 
It must become a common tool — industrial R and D for industry; 
Government R and D for government; basic desciplinary science 
and teaching for universities. In industry about 2% of sales 
should go into applied research. Bush view -.science is for a 
university elite in furtherence of their goals. Our view was lost. 
The universities have certainly taken over science. But industry



has had no (little) interest under those rules. So 30 years,
1*5 generations later, there is wonder that industry has dimin
ished its funding. Cassandra warnings may be disliked, but those 
of us who have been making them for those intervening decades 
don't enjoy when we are finally swept away.

p.4, P.l. No simple specific actions on 'incentives' are going to affect 
industry's views. They may serve some special self-interests.

p.4, Sec.B. The entire implication in this section is that support of pure
disciplinary studies is the role of NSF. I challenge this. Thus 
one can't make sense of the situation when an employee of company 
X (any number of examples can be furnished) can get an NSF grant 
because the company doesn't want to pay for his services, but 
wants to keep him and suggests that in the view of his 'pure' 
interests that he should get NSF to pick up the tab, as happens 
under the current rules. By NSF rules they regard the situation 
the same whether from academia or industry, but that only a few 
rare individuals could qualify from industry. I find in both 
cases a legislatively unacceptable situation. Again, what does 
the support of 'pure' physics have to do with government?
With regard to communication between university, government, and 
industry, the comment that an improvement is needed is utterly 
naive. It exists to the extent that the participants want it.
The three avenues of employment have always been open. The tech
nical societies have always been meeting places. Perhaps much 
like the reimposition of ethnic, racial enclaves after a more 
open past, some groups forget, apparently academic oriented 
scientists have forgotten and now want more access to industry, or 
vice versa. As an individual from industry, I am quite well 
known among academics in the many technical circles I frequent. 
Again is this only a device for academia to find better self- 
serving financial arrangements with industry?
With regard to improved communication between industrial science 
and Government, the same remark holds. If you want to lobby, lobby. 
All groups are doing it. Every technical society is doing it. 
Perhaps as young social action oriented scientists (see my written 
testimony) we were doing it earlier than most, but please, as in 
all matters of science, technology, and the public interests, don't 
discover sex or the wheel again and again.
With regard to small high-technology firms with large R and D 
commitments and their need for special consideration by the Govern
ment, I would make the following comments: It is my area of self- 
interest, so I have 'biases'. If there were open access to Govern
ment and industry funds, as there was, more or less, in the 50's, 
then I don't need any special consideration. But if you begin to 
encourage special Instrumentalities load up committees and commis
sions, provide grants and contracts by subsidy and outside of com
petition, etc., then I need help for one of two reasons. One, I
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am a depressed industry. As a minority, I join Chicanos,
blacks, small cities and need relief. Some want capital; we 
prefer set asides. Subsidize us as you do many other segments.
If there is a useful Department of Agriculture, it would be 
nice if a Small Business Administration or a Department of 
Commerce would take a real interest in us.
But second, more important reason is that we are an important 
national asset. You really would have to get down to detail to 
understand all of the technical things that we manage to achieve. 
But at that, there is little special consideration I ask except 
a free market access to help do scientific-technical things for 
my society. If the competition is overwhelming, provide us with 
shelter, e.g., with set asides. I don't think you have to provide 
us enough to get rich. That depends on the free marketplace.
Thus with regard to the support of development for profit by such 
small companies, I take a neutral role on .their need for Govern
ment support of their developments. If the national policy is 
for direct Government intervention to create wealth, fine, support 
them. But this again is a mixed role for an NSF. It belongs to 
Commerce.
When we approach NSF's programs relating to the Governmental 
framework for industry R and D, Policy Research, RANN, and the 
like, I find them all narrowly academic tainted. One would like 
to find some bold scientific strokes that lay forth a science of 
society, of government, of economics, of international relations. 
Even if not successful, they would at least stimulate discussion. 
Instead one finds a large stock of study trivia. Why needs it; 
who does it serve?
It is not one whit prettier, when this study concludes that 
"Discussion with .. consultants indicates that a major need of 
these (small high-technology) firms is for innovation or venture 
capital for purposes of product development rather than research." 
I agree that this implies policy consideration outside of NSF.
That should be an SBA concern. The concern in this report, and 
in NSF should be science and research for society.



A REPORT ON 
RESEARCH IN INDUSTRY:

ROLES OF THE GOVERNMENT AND 
THE NATIONAL SCIENCE FOUNDATION

I .  BACKGROUND

The N a ti o n a l S c ie nce  F o u n d a ti o n  ha s lo n g  been  conce rn ed  w i th  th e  
s c ie n t i f i c  a c t i v i t i e s  o f  U .S . in d u s t r y  and has f r e q u e n t ly  add re sse d  th e  
r e la t io n s h ip  o f  in d u s t r y  to  NSF p ro g ra m s. Th e d i r e c t iv e  o f  th e  NSF 
e n a b lin g  le g is la t io n  (PL 50 7) as  am en de d,  " t o  a p p ra is e  th e  im p a c t o f  
re sea rc h  upon in d u s t r ia l  deve lo p m e n t an d upon  th e  g e n e ra l w e l f a r e , "  has 
been im ple m ente d th ro u g h  th e  y e a rs  by  c o n t in u in g  r e p o r ts  and su rv e y s  
o f th e  re se a rc h  a c t i v i t i e s  o f  p r iv a t e  in d u s t r y  and s p e c ia l a t t e n t io n  
to  th ese  a re as  in  th e  s e r ie s  o f  N a ti o n a l S c ie nce  Boa rd  r e p o r ts  on  "S c ie n c e  
In d ic a to r s . "

The N S F -In d u s tr y  R e la t io n s  C o m m it te e , e s ta b li s h e d  in  197 1,  p ro v id e d  th e  
Founda tion  w it h  a h ig h ly  u s e fu l r e p o r t  in  th e  s p r in g  o f  19 72 . (See  
A ttachm ent A , Append ix  2 . )  Many o f  th e  re com m endations o f  t h is  s tu d y  
were l a t e r  im p le m ente d , p a r t i c u l a r l y  th ro u g h  th e  pro gra m  o f  R esearc h 
A p p lie d  to  N a ti o n a l Nee ds . The F e d e ra l r o le  in  s u p p o rt o f  in d u s t r y  was 
fu r th e r  ex am ined  in  th e  4 th  Annual R e p o rt  o f  th e  N a ti o n a l S c ie nce  
Board e n t i t le d  "T he  Role  o f  E n g in e e rs  an d S c ie n t is t s  in  a N a ti o n a l 
P o li c y  f o r  Tech no lo gy" d e l iv e r e d  to  th e  C ong re ss  in  197 2,  and many a s p e c ts  
o f th e  need s f o r  re se a rc h  in  in d u s t r y  were  add re ssed  in  th e  8 th  NSB 
R e port , "S c ie n ce  a t  th e  B ic e n te n n ia l,  1 9 7 6 ."

The Senate  R e p o rt  (9 4 -8 8 8 ) on i t s  F is c a l Year  1977 A u th o r iz a t io n  B i l l  
(S .3 202) f o r  NSF d i re c te d  t h a t  a s tu d y  be u n d e rt a ke n  w h ic h  w ou ld  ex am in e 
the r o le s  and r e s p o n s ib i l i t ie s  o f  th e  F ed e ra l G ov er nm ent  and , in  
p a r t ic u la r ,  th e  N a ti o n a l S c ie n ce  F o u n d a ti o n  w i th  re s p e c t  to  re s e a rc h  and 
in n o v a t io n  in  non-a cadem ic  in s t i t u t i o n s .

In  re sponse  to  t h is  re q u e s t p r e li m in a r y  s tu d ie s  were  u n d e rt a ke n  by  th e  
D i r e c to r 's  O f f ic e ,  and in  J u ly  o f  1976, th e  in te r n a l NSF In d u s t ry  Ta sk  
Fo rc e was e s ta b li s h e d .  T h is  g ro u p , composed o f  s e n io r  o f f i c i a l s  fr o m  a l l  
NSF D ir e c to r a te s ,  was charg ed  w i th  u n d e rta k in g  a f u l l  an d th o ro u g h  
e x a m in a ti o n  o f  th e  is s u e s  r a is e d  in  th e  S e n a te 's  A u th o r iz a t io n  B i l l  R e p o rt.  
The Ta sk  Forc e  ex am ined  a w id e  ra nge  o f  e x is t in g  s tu d ie s  o f  in n o v a t io n  
and re se a rc h  in  in d u s t r y ,  an d a s p e c ia l ad hoc c o n s u lt a n t  g ro up  (s ee  
Ap pe nd ix  7 o f  A tt a chm e n t A) was conv ene d re p re s e n t in g  a bro ad c ro s s  s e c t io n  
o f U n it e d  S ta te s  f ir m s  and u n iv e r s i t i e s .  V iews o f  many a d d it io n a l re s e a rc h  
and c o rp o ra te  e x e c u ti v e s  w ere  s o l i c i t e d  as  th e  Ta sk  Forc e  r e p o r t  pas se d 
th ro ugh v a r io u s  d r a f t s .
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The pre lim ina ry Task Force Report (see Attachment A) was examined by 
members of the Nat iona l Science Board and discussed a t th e ir  meeting 
on November 18, 1976. This cu rre nt  repo rt on "Research in  Industr y"  
thus re flect s the views o f members of  the National Science Board and 
the NSF s ta ff  on the ro le  of the Foundation in  streng thening the 
National R&D e ff o r t as i t  re la tes to in dustr ia l research.

I I .  FINDINGS

I
 The fin ding s are li s te d  in orde r of  perceived importance to

enhancing the co nt rib ut ions  of  in dust ria l research to na tiona l purposes. 
Each item in  th is  sect ion is  coupled wi th  an "a ct ion"  proposal  in 
Part I I I .

A. Pr incipa l Findings

1. The primary ro le  of  the Nat iona l Science Foundation in
the na tio na l R&D e ff o rt  is  to continue the support of
fundamental research o f the highes t qua lit y  in  the
basic sciences and so strengthen the to ta l science
capab il ity  of  the Nation.

Discussion:

V.L, VA.S. I

y.-L, f  , s< s'" 

r  LfM'.S z fc

CM.
r V V *

[The Federal Government is  and w il l continue to  be the p ri nc i
pal source of  support o f the basic  sciences in  academic 
in s ti tu ti o n s ; fo r the generat ion o f fundamental knowledge; 
and the education of research sc ie n tis ts .] [B o th  indu stry and 
the mission  agencies of the Federal Government need new funda
mental knowledge to make feas ib le  the research and development 
th at  leads to  desirab le new tec hnolo gie s3 [Support  o f th is  
miss ion -or ien ted  basic  research must be provided by the agencies 
of  the government as well as by indu st ry  to  ensure that  
innovation  takes place which w il l meet the needs of  the Na tion.]  

([Und er lying  th is , basic  research in  the problems of  the 
s c ie n ti fi c  d isci p lin es themselves prov ides  knowledge that  by 
it s  very nature is  m ult i-d irectiona l and can lead to a va riety

I of  unforeseeable app lic at ions .] [Both indu st ry  and the miss ion 
agencies of government depend upon th is  fundamental knowledge

||  from the s c ie n ti fi c  di sc ip lin es. ] [T his  kind of  basic  research
. is  ca rr ied out  la rg ely in  academic se tt in gs. i (The academic 

environment is  the unique source o f new sc ie ntist s and engineers 
i| in  bas ic research, app lied  research , and development.)( The NSF 
I has a sin gu lar and essential ob lig ation to respond to the needs

II o f research sc ie ntist s in  the basic  d is c ip lin es.]  [The most



important ro le  fo r the NSF is  to assure the support 
necessary to enhance the po tent ia l of  these basic  science 
disc ip lin es  in academic in s ti tu ti o n s .]

[Basic research in  the s c ie n ti fi c  d isci p lin es provides a 
knowledge base th at  is  necessary to the development of the 
new technologies sought by indu stry and the mission agenc ies.] 

[The d if f ic u lt y  o f pr ed ic tin g part ic u la r ap pl icat ions , the J 
very long times req uired fo r the conduct of  the basic 
research to  the po in t o f u ti li z a ti o n  in technology and the 
fact  that  much of the benefi t is  di ffu se d throughout  so cie ty 
and not appropria ble by any one fi rm , however, reduces the 
incent ive fo r indu st ry  to  support research in  the basic  
sc ie n ti fi c  d is c ip lin es.]  [As a re su lt , the programs of the 
National Science Foundation provide a princ ipal vehicle  fo r 
the support of  research of  high qua lit y  in the fundamental 
disc ip lin es  of  science.]

[ i t  is  also the oblig ation of the mission agencies to id e n ti fy  
and support broad areas o f basic research th at  in the long 
term may be important to  th e ir  missions even though the 
exact re la tio ns hip between the sp eci fic  research projec ts  
and the mission may not  be cle ar .] [of course the mission 
agencies should also support  research designed to bu ild  the 
knowledge base seen in  the  short  term to underlie known 
applications in  th e ir  areas o f re sponsi b ili ty .^
2- [ ]he most e ff ective  means of strengthening in dustr ia l R&D 

is to decrease cu rren t disin ce nt ive s and to increase d ir ect
incent ives  es tab lish ed by the Federal Government?! [The
Federal Coordinating Council fo r Science, Engineering, and
Technology in  the O ff ice of Science and Technology Po licy
should analyze the appro priate  steps to be taken and assure
fu ll  con sidera tion o f these at  a ll  leve ls  responsible fo r
Federal po lic y."! ------------------

Discuss ion:

There is evidence of diminished  funding o f R&D in  and by indu stry 
re la tiv e to the GNP. Consultants advise that  a major s h if t  in 
the applica tion o f R&D funds in ind us try  is  tak ing  place toward 
defensive research" dealin g wi th federa l reg ula tions  and toward 

shorter-range goals ra th er than hig her- risk , longer-te rm research 
directed toward major inn ovations.
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Specific  ac tions to change the ince nt ive  st ru ctur e are 
beyond the auth ori ty  o f NSF but studies and analyses o f the 
po tent ia l impact o f changes in the present ince nt ive/  
dis inc en tive st ru cture  are of  high p r io r it y  fo r sponsor
ship and support by the Foundation. Such study re su lts  
must then receive seriou s considerat ion  by the highes t 
po licy  leve ls of  government in  order to  ensure that  
undesired co ns tra in ts  on the innova tions that  flow from 
indu st ria l R&D w il l be rel ieved and po si tiv e inc en tives  
w il l be strengthened.

B. Addit ional Find ings

1. The present po lic y of  NSF on funding research in
ind us try  is  rea ffi rm ed .

Discussion:

The exist ing po lic y sta tes  th at  in except ional cases, 
un so lic ite d proposals fo r basic research w il l be considered 
from in dustr ia l org an iza tions where: (a) the pro je ct  is  of  
special concern from a national po in t o f view and shows 
promise of so lving  an important s c ie n ti fi c  problem; (b) 
unique resources are av ai lable in  indu stry fo r the work; or  
(c) the pro je ct  proposed is  ou tstand ingly mer ito rio us .

The es tab lished special c r it e r ia  fo r support o f research in 
ind us try  (Attachment B) as we ll as the exist ing aff irm ative  
programs to  encourage industry/academic research co lla bo ra tio n 
express the  cu rre nt  polic ie s o f the NSF.

Because o f the inhere nt di ffe rences  o f academic and in dust ria l 
se tt ings ; because the most e ffective  measures fo r strengthening  
in dustr ia l R&D are a ltera tions o f governmenta lly determined 
incent ive s and disinc en tiv es ; and because indu stry  depends 
upon a vigorous and crea tiv e academic science conmunity whose 
primary suppor t is  from NSF, the Foundation judges i t  to be 
ina pprop ria te fo r the same c r it e r ia  fo r funding  of  basic 
research by the National Science Foundation to apply both to 
in dustr ia l and academic se tt in gs .

2. Improved coffmunication is  needed between sc ie ntists  working
in un iv ers it ie s , fed era l labo ra to rie s and indu stry .

Discussion :

The capabil ity  of  in dustr ia l labo ra to rie s to provide pr act ical 
ap pl ica tio ns  fo r developments at the fr on ti e rs  of  science is
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heavi ly dependent upon communication between in dustr ia l and 
academic sc ie ntist s who are fa m il ia r wi th  the la te s t technology 
and ac tive in re lated fi e ld s  o f basic research. Often the 
best way to tran sfer new bas ic knowledge and research techniques 
is  to move academic sc ie n tis ts  wi th the re quis ite  expe rtis e 
d ir ec tl y  in to  the in dustr ia l lab oratory.  Un ive rs ity  fa cu lt y  and 
research sc ie ntist s can gain  in si ght in to  in dustr ia l research 
problems through d irec t exper ience in  ind us try  labo ra to rie s.  
Conversely, in dustr ia l sc ie n tis ts  can be ne fit  from a per iod 
of work in a univers ity  basic  research se tt in g.  Such exchanges 
of  personnel take place now, but a strengthened e ff o r t to 
stim ula te interchange of  un iv ers ity  and ind us try  personnel 
would be valuable to both pa rt ies and to the Nation. Another 
important  flow-through  dev ice is  the conduct of  jo in t  research 
pro jec ts by univ ers ity and in dustr ia l sc ie ntis ts . Such 
arrangements can cap ita liz e  upon the special s k il ls  and 
experience of  both part ie s.  A part ic u la r opportu ni ty ex is ts  
where research could provide  improvements in  processes or 
methods in  those in du st rie s that  do not have an exte nsive in 
house research tr ad it io n  or  do not pre sently make s ig n if ic an t 
research investments. Jo in t research projec ts  wi th  un iv ers it ie s 
in th is  case could lead over time to  subs tan tia l improvements 
in pr oduct iv ity  and the in te rn atio nal competitiveness of  such 
firms.

3. Improved avenues of  communication between in dust ria l
sc ie ntis ts  and those responsible fo r the establishment of
federa l science and technology polic y are needed.

Discussion:

Although ind us try  is  an imp ortant producer o f basic  science, i t  
is  also a major user and is  dependent on the basic  knowledge 
that  is produced prim ari ly  in  the academic se tt in g. More 
pa rt ic u la rl y , sc ie ntist s in  indu stry  have a unique a b il it y  
to id en ti fy  areas in which the lack  of  fundamental knowledge is  
impeding the development o f technologies  that  are important to 
economic development and othe r na tiona l needs.

Probably the most important sin gle s c ie n ti fi c  resource that  the 
Nation has is  the crea tiv e po tent ia l o f young people now in  our 
school systems who have the mo tivat ion and ca pabil ity  to become 
sc ie ntis ts . Roughly s ix ty  percent of a ll  sc ie ntist s and engineers 
of  the Nation are now engaged in  indu stry and i t  is  high ly 
probable that  th is  percentage w il l increase. For at leas t the 
next twenty years indu st ry  w il l be the princ ipal loca tio n fo r the
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cre ation  of new jobs fo r sc ie n tis ts  and engineers. A grea ter 
understanding of in dustr ia l research and development could 
improve the match between the  supply  o f s c ie n ti fi c  and technica l 
manpower and the needs of indu st ry . An enhancement of  communica
tion  wi th  in dustr ia l research in  both planning and polic y is  
needed by the fed era l mission  agencies as we ll as the National 
Science Foundation.

A part ic u la r area fo r improved communication is  th at set o f 
in dustr ia l a c ti v it ie s  th a t do not now support research to any 
s ig n if ic an t ex tent . Only si x indu st rie s account fo r some eig hty 
percent of  a ll  forms o f in dustr ia l R&D undertaken in  the United 
States. The one hundred companies with  the la rges t R&D programs 
account fo r nearly eigh ty  percent of a ll  o f the in dustr ia l 
research and development undertaken by the thousands o f companies 
that  exi st in  th is  coun try . The nature of the science and 
techno logy-re lated problems conf ronted by the overwhelming 
major ity  of  companies th a t do not do any research is  poor ly under
stood. The potent ia l fo r  improved pro duct iv ity as we ll as fo r 
innovation of new products , processes, and services w ith in  th is  
non-research or iented  component o f indu stry  demands an improved 
level of  study and communication.

4. The smalle r high-technology firms wi th  larg e R&D commitments
require special con sidera tion in the polic ie s of  the Federal
Government.

Discussion:

New and small (o ften  defined as less  than 500 employees) high- 
technology firms w ith  a heavy research and development conmitment 
have been p a rt ic u la rl y  effectiv e in  developing inn ovati ve  
products, processes, services, and increased employment possi
b il it ie s .  In part  th is  is  because o f the inh ere nt f le x ib i l i t y  of  
a small orga niza tion th at is  capable of  very  rap id growth.

The a v a il a b il it y  o f venture ca pi ta l fo r the support o f the growth 
of these small firms is  judged by in div idua ls  from these firm s 
and by consultants to  be inadequate to meet the present demands.
A federal  in it ia t iv e  designed to take advantage o f the innova tive  
capacity of sm alle r research-based organizations might be in  the 
national in te re s t.  While i t  is  of ten asserted th a t pr ivate funding 
is not meeting the perceived needs o f these fi rm s,  the re is  no 
general agreement about the actual amounts of  funds av ai lable or 
needed. In part  th is  funding could be fa c il it a te d  by improving 
the op po rtu ni tie s o f part ic ip ation of such small firms in federa l 
programs.

87-7 69  0  -  77 -  20
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Under any circumstances, i t  is  desirab le to recognize the 
part ic u la r needs o f these firms and to  enhance th e ir  oppor
tu n it ie s  to reach th e ir  pot en tia l as R&D performers and 
techno logical  innovato rs.  The risk s are qu ite  high, but so 
are the po tent ia l be ne fit s o f these small firms to the Nation  
in  the development of use ful new products , processes, and 
serv ices and in the crea tio n of  po tent ia l items fo r expo rt.

I I I .  NSF ACTIONS

The fo llowing  act ions e ither are underway or under cons ide rat ion  wby the National Science Foundation in response to the fin ding s in  Part I I .

A. The present NSF polic y is  to  support basic  research in  indu stry
d ir ec tl y  when special c r it e r ia  can be met. Major support to
such research is  provided in d ir e c tl y  through the output  of
academic research and education . •

Discussion:

The pr incipa l focus o f the NSF program has been the support o f 
researchers of  the highes t ca lib re , working on problems at  the 
fr ontie rs  of the basic d is c ip lin es o f science. For many reasons 
discussed e a rl ie r most such research occurs in  the Na tion's  
academic in s ti tu ti o ns . Although the major ity  o f research 
sc ie ntis ts  work in  in dustr ia l labo ra to rie s,  they are most of ten 
involved in  problems whose orig in s are outside of  the basic  
sciences themselves. Such user-oriented  research is  ty p ic a lly  
conmercialized. Problems in  such areas as property ri gh ts , patent  
polic y,  al lo ca tio n o f e f fo r t ,  e tc .,  need to be resolved i f  such 
research is  to be supported with  pu bl ic funds.

The present NSF po lic y o f imposing special c r it e r ia  on proposals 
from ind us try  fo r basic research support continues to be the 
polic y most be ne fic ia l to  the  ov er al l strength  of  science in  the 
United States at  th is  time. There is , however, a range o f op inion 
on th is  po lic y among the members o f the National Science Board as 
well as the s ta ff  of  the National Science Foundation.  Because of  
th is  di ffe rence of  opinio n and because th is  po lic y can give the 
appearance of excluding one area o f promising research capab il ity , 
the National Science Foundation w il l period ic a lly  review the polic y 
to determine i f  i t  continues to  be appro priate .

B. With a view to increasing in dustr ia l R&D in  the na tional in te re s t,
a stronge r emphasis should be given to programs th at  study the
incent ives and disinc en tiv es  to  increasing  the level of  in dustr ia l
ft&D. The resu lts  of such research should be vig oro us ly disseminatec

*-
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Stronger emphasis should also be given to  the study of and
experiment wi th  the processes of innovation themselves and
to the value of  in dustr ia l inn ovation to the pu bl ic in te re s t.

Discussion:

NSF presen tly  has several programs which touch upon the govern
mental framework fo r indu stry  R&D, includ ing Po licy Research and 
Analysis (PRA), RANN, and Social  Sciences. In PRA, in  pa rt ic u la r,  
many key research find ings , bear ing on the federa l re la tio nsh ip  
to indu stry  were funded under the aegis o f the former National  
R&D Assessment Program and are ju s t reaching fr u it io n . Moreover, 
fu rther work in th is  area is  in  process and planned. NSF w il l • 
undertake to assess these re su lts ca re fu lly  and undertake to 
ensure that  they are made ava ila ble to  the Offi ce  o f Science and 
Technology Po licy,  oth er government agencies, and indu st ry  to 
ensure that  possib le po lic y changes th at  might be nef it the Nation 
can be fu ll y  exp lored. Consideration  w il l be given to expanding 
th is  program of  stu die s.

Further, several experimental projec ts in  the st im ulat ion of  
innovation were funded under the former R&D Inc en tive Program and 
are being continued by RANN. Addit ion al RANN projec ts  are te st in g 
po tent ia l stimu lan ts to inno va tion;  NSF w il l undertake a 
systematic e ff o rt  to  analyze and evaluate these e ff o rt s  and to 
disseminate the re su lts  w idely.

C. A continuing awareness of  in dust ria l R&D and a reco gn ition  that
i t  is  an essential part  o f the Na tion's  capabili ty  in science
w il l be pa rt o f the polic y considerations of  the NSf^

Discussion:

Although the present d ir ec t funding polic ie s o f NSF are appro pr iate,  
more attent io n needs to  be devoted to increasing R&D in  those 
indu strie s th at are already committed to  major programs. I t  is  
also importa nt to study the reasons fo r the lack  of  research in  the 
vast m ajor ity  of  American companies and to id e n ti fy  ways to increase 
app ropriate research and development programs.

In gen era l, analys is of th is  problem must inv olve a ll  agencies of  
the government as we ll as the po lic ie s and programs estab lish ed by 
the Congress. The NSF ro le  should be in suppor ting  high ly  qualif ie d 
inve st igators seeking to analyze the dynamics of  in dustr ia l research 
and the d is tr ib u ti o n  of  it s  be ne fit s.



0. Exist in g emphasis on coopera tive univ ers ity- in dust ry  research 
efforts w il l be continued along wi th programs to prov ide
fo r personnel interchange between academic and in dustr ia l
labo ratories.

Discussion:

A wide va rie ty  of  jo in t  research e ff o rt s  invo lving  un iv ers it ie s 
and non-academic performers are pre sent ly sponsored by NSF.
These include both co nt ractor -sub contractor  re la tio ns hips  and 
arrangements of  equal pa rtn ers. Ove rall experience wi th these 
programs has been fav orab le. In some instances cooperation wi th 
industry  is  essential (e .g .,  research on in dustr ia l automat ion) . 
Projects underway in  RANN th a t bear on the pr ivate secto r 
prod uc tiv ity  almost always requ ire  in dustr ia l part ic ip a tion . 
Consideration w il l be given to  expanding these programs a ft e r 
care ful evaluation of th e ir  ef fecti vene ss .

In ce rta in instances indu st ry  involvement has been tak ing  place 
in basic research through workshops and through the Research 
In it ia ti o n  Grants Program in  Engineering. These e ff o rt s  w il l be 
continued.

Consideration w il l also be given to an expanded program to pro 
vide fo r d irec t interchange o f personnel between un iv ers it ie s 
and industry using the fe llo wsh ip  mechanism.

E. Improved communication with  indu stry  on polic y matters  should
be developed at  the Nat ional Science foundation and in  o th e r'
federa l agencies.

Discussion:

The advantage of  inc reasing the inp ut  from indu stry in to  planning 
and program development is  su bs tant ia l. I t  should be noted th at 
the data presented in  the Task Force Report (Attachment A, 
Appendix 5) cl early indica te  th at industry inp ut  in  the present 
review and advisory processes is  s ig n if ic an t.  Fur ther inpu t is , 
however, needed and NSF w il l consider the fo llo wing op tions.

- expansion of  involvement in  ex is tin g advisory  processes

- estab lishment of  a separate Industry Advisory Council

- establ ishment of  an indu st ry  component of the NSF 
Advisory Council

- development o f spe cia l studies by indu st ry  on research 
needs and p ri o r it ie s



I t  is  not at  present cle ar  whether any one of these steps or  a 
mix of such steps is the best mode o f ob ta in ing the needed adv ice.  
Nevertheless, the Foundation is  conmitted to increased conmunica- 
tion  with  indu stry.

f  The spec ial problems of  support o f small high-technology firms
that are R&D intensive w il l be explored  fu rther.

Discussion:

Through le g is la tive  requirement a ce rta in  fr act io n of  RANN funds 
have been devoted to support o f small R&D fir ms.  Prio r to th is  
requirement, RANN had already  supported a s ig n if ic an t number of  
projects at  sma ller firms. The response of  small R&D firms to the 
RANN a c ti v it y  has been very posi tive  and NSF is  considerin g severa l 
al te rnat ive  means to broaden the coverage of  th is  program.
Discussion with the con sultan ts indica tes that  a major need of  
these firm s is  fo r innovation or  venture  ca pi ta l fo r purposes of  
product development ra ther  than research . This imp lies fed era l 
po licy  considerations outsid e the realm of NSF, however, the 
Foundation w il l continue to study the issues and develop po lic y 
options in th is  area.

In ad di tio n,  the le g is la ti ve ly  mandated Office  of Small Business 
R&D has now been establ ished and w il l as sist  appro priate  small 
R&D firms to communicate with  NSF programs. I t  is  als o expected 
tha t the work of  the new O ff ice may re su lt  in  ad di tio na l informat ion 
relevan t to review of  cu rre nt  polic ie s.

INCLUSIONS AND SUMMARY

he Principa l Findings o f th is  repo rt  on pp. 2-4 fa r outweigh the Addi- 
ional Findings and othe r suggestions included in  the attachments to  th is  
eport .

his comparison is  not  made to  dim inish the inhere nt importance o f each 
F the findings or  to suggest th a t the fin ding s exhaust the op po rtu ni tie s 
ir  enhancing in dustr ia l R&D. Rather i t  is  to focus emphasis and ac tion 
i the f i r s t  two fin ding s which are overwhelmingly the most imp ortant.



304

Senator Kennedy. Our next panel provides us an opportunity to 
learn about citizen involvement in scientific and technical policy 
issues.

The panel members have given careful thought to the role NSF can 
play in providing support  to make available the scientific and technical 
assistance these groups need in order to participate in public policy 
debates today.

The first panel member. Tersh Roasberg, is an attorney who is con
cerned with public policy issues. Mr. Roasberg is the au thor of a repor t 
entitled, “Implications of NSP Assistance to Non-profit Citizen Or
ganizations." I found it to be balanced and careful and extremely 
useful and I ’m looking fo rward  to hearing  from him on his findings.

The second member is James Sullivan, co-director of the Center »
for Science in Public Inte rest. Dr. Sul livan has extensive first hand ex
perience working with citizen groups and providing them with scien
tific and technological knowledge, and we welcome his comments.

Could we recess for just a minute. •
[Off the record.]

STATEMENT OF TERSH BOASBERG, SENIOR PARTNER, BOASBERG.
HEWES, FINK ELST EIN & KLORES, ATTORNEYS AT LAW. WASH
INGTON, D.C., ACCOMPANIED BY JAMES B. SULLIVAN. PH. D., CO
DIRECTOR, CENTER FOR SCIENCE IN THE PUBLIC INTEREST.
WASHINGTON, D.C.

Mr. Roasberg. Thank you. Senator, I  appreciate it.
I would like to thank your staff who has worked very closely with 

me. I think Anne Strauss has given generously of her time and added 
a great deal of balance to this report.

Tn the report we looked at over 400 cases and examples o f nonprofit 
activities, statutes, articles, and so forth. I do want to say the report 
is not quite completed. All of the text is done. We are just check- 
to make his own conclusions on the basic questions in the report. I 
would like to make sure you know that the report does present both 
sides of the  issues. My testimony today is the report does present lxffh 
sides I will be glad to give you my own personal opinions.

I would like to summarize the report in a few words. I  have managed 
to get the 250 pages on a small piece of paper. I do not think  my con
tract  officer would appreciate receiving this,  but it is the  same storv 
of the fellow studying fo r a bar  exam, who manages to reduce all his 
courses to  one outline, reduces the outline to one piece of paper and 
then tha t piece of paper is reduced to an acronym, and then he gets 
to the bar  exam and forgets the acronym. Luckily, we are able to •
bring in the acronym here.

A few points—one is. T think it is important to differentiate the pro
posed NSF program for funding citizen groups from intervenor bills.
A lot of the people interviewed thought that what we were really doing 
was propos ing to fund intervention. It is very clear to me that what 
you are proposing is fund ing technical studies for groups—you 
mentioned it twice in your opening statements of last Tuesday and 
today. 1 ou are not funding atto rnev ’s fees, you are not funding court 
costs. This is not a concealed bill for intervenors, and I think that 
is very important.



Second, we h ave heard  a lot of  t al k  about advocacy  whe re science 
lets  off, advocacy beg ins— . .

Se na tor K enn edy . Wo uld  th e argument , be th at  you are  g iv ing th em 
scien tific in fo rm at ion and  da ta  wh ich  the y would use as in ter venors?

Mr. Boasberg. W ell,  I th in k th a t th e im po rtan t po int  t o  reme mbe r, 
Se na tor , is th at  the re are  3,800 groups,  nonprofit groups,  th at  we 
know of  tod ay. Of  those 3,800, ve ry very few ge t int o int erv entio n. 
Th e ones th at  ge t into forma l in ter vent ion s are th e ones  th at  we all 
he ar  abou t, th e ones th at  gr ab  th e hea dlin es and so fo rth,  bu t the re 
is s imp ly not enou gh money proposed which will cha nge  th at  general  
non- int erve no r pa tte rn .

The second poi nt is th at  in in ter vent ion , as you know 50 percent 
of  the costs , at leas t, are  at to rn ey ’s fees. Let me jus t give you two 
examples. Co nE d has  spe nt $575,000 in legal fees alone, on one project . 
An d in the  answ ers th at  you received in your  heari ng s last  year on 
S. 2715, the IC C pa id $1.3 millio n to two  W ashing ton,  I).C . law 
fir ms who a pp eared  before  i t a s special  counse l.

Now I th in k th at  your  own pro posal  is talki ng  abou t mus t less than 
$25-$40, 50 million.

Th e othe r point is th at  we heard  a lit tle  bit  fro m bus iness and in 
du st ry  today—the  fact  of  the mat te r is th at  $8 bi llion  in Fe de ral  
fund s i s goin g to business and industr ial  research . Now I do not th ink 
anybody is sayin g th at  th at  money  is encoura gin g business and in 
du st ry  to  intervene , and of  course, the re are  no lim its  placed on 
such F edera l fund s re ga rd in g inte rve ntion .

You  are  ta lk ing abo ut less then one-tenth of  1 per cen t poss ibly go
ing  to c itizen gr oups.

An d, the  last  po int  I wa nt to make is that  the idea of giv ing  these 
gr ou ps  fun ds  fo r stu die s is to get in form ation  to  them at an ea rly  
point  in the  process,  w hen the  s tud y can inform them about the  scie n
tific mer it of th ei r proposal,  and I th ink there is just  as much a chance  
th at  the stu dy  will in form  the  group and not lead  to interv ent ion  as 
there is t ha t few of  t hem might lead to interv entio n. But  I rea lly  do 
no t th ink t ha t is the  poin t.

Se na tor  K ennedy . Ca n you show whe re th at  bar  hap pened as a 
resu lt of sc ienti fic a nd  techn ical  i nf or mat ion b ein g ava ilab le t o variou 's 
typ es  of  groups.

Mr. Boasberg. I know that  Jim  Su lliva n migh t be able  to spe ak in 
terms  of g iv ing gro up s ea rly  access to  mater ia ls a nd ------

Sena tor  K enned y. Thi s is o bviously the  que stio n th at  we are go ing  
to  face a nd  that  is why we are  t ry in g  to  get ans wers from  two people 
that  have  thou gh t abo ut it probably as much as any body in the 
cou ntry.

Dr . S ulliv an. I  can g ive tw o sh ort  exam ple s of that .
As I  will me ntion  lat er,  ou r grou p provide s technical ass ista nce  

to  c itizen grou ps , an d one prog ram  t ha t we h ave  h ad fo r a n um ber of  
yea rs is call ed the Science Matc hing  Serv ice  t o link  up sc ien tis ts wi th 
local cit ize n grou ps . Le t me describe one pa rt ic ul ar  exa mple—a ci ti 
zens grou p in th e Dist ric t came in to us an d said , “We are con cerned  
th at  the mi lk th at we d rin k here has  high  bacte ria  c ounts .” Th ey  had 
read item s in Consu mer Re po rts  and ot he r places, th at  possib ly th er e 
migh t be a pro ble m with the  milk su pp ly  and  th ei r me mb ers  had 
tho ught th at  th a t was a good issue th at  they  should br in g up . Th ey
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wanted to intervene at the Distr ict level here to get the Consumer 
Affairs Office and H ealth  Inspectors to  go out and monitor milk. We 
linked them up with a few biologists and chemists and it took about 
two hours for them to realize there was not any problem with the milk. 
And without that kind of technical input, they would have gone ahead 
and caused quite a fuss at the local scene here, about the problems with 
milk.

Another example, I think , is some of these nuclear  power con
troversies. The Seabrook case, for example, in New Hampshire—if 
you look at the early record o f tha t controversy, you see a lot of jock
eying about issues that just were not technical issues at all. One ex
ample is tha t citizen groups have so litt le funds to intervene in a nu
clear energy intervention that they have to  use the other sides’ wit
nesses to bring  out thei r own technical points. I have been a witness 
in a number of cases and I know tha t the No. 1 rule for a wit
ness is never give anything to the other side. So, you can imagine 
what it is like for a public interest  attorney to t ry  to bleed a power 
company attorney to get out the facts that  he needs to make his points. 
Whereas, if he had his own information at hand, he could make tha t 
argument directly and cut all of that  jockeying back and forth  that 
takes place in the intervent ion process. And tha t would materially 
shorten the debate on that.

Those are just two examples, but there are others.
Mr. Boasberg. I  think there  are two other poin ts you ought to  make 

about intervention—one is, the only reason people are against in
tervention is because it might cause delay. There is nothing  wrong with 
citizens voicing thei r righ t in front of agencies jus t like everybody 
else. The delay factor was simply blown out of the wa ter by the latest 
CEQ report. As that Government agency reported in October, in 6 
years of experience with NEPA, there were 332 cases brought, and 
they were not all brought bv citizen groups. They were brought by 
business and industry  as well. Of those 332 cases, only four resulted 
in a permanent injunction, and of those four, not a single project was 
delayed afte r it had complied with the law—after it complied with 
NEPA.

The second point I want to mention is t hat  the agencies have so 
many interests already before them that  even if they had one or two 
public intervenors, public citizens, it  is not going to make a difference, 
and T cite two examples—one is the clear channel proceedings, which 
you are probably famil iar with at the FCC—this is Docket No. 6741. 
and it went on intermittently for 23 years, produced 30,000 pages 
of testimony, had 220 industry spokesmen and 7 nonprofit representa
tives. I he longest bearing in the AEC’s history (now the NRC), 
lasting  about 160 hearing days and consuming 26,900 pages of testi
mony, had not. a single intervenor in the entire case. I think  the in- 
tervnor issue is completely overblown and we point to some of these 
statistic s in the report.

The other major point that. I  want to make. Senator, is that all the 
agencies and all the States, as well as the Federal Government, talk  
about public partic ipation—they encourage public participation. 
Citizens are encouraged to come in to comment on regulations and 
speak. But, the outstanding fact is that they cannot do this without 
any funds and the National Commission on W ater  Quality, for in-
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stance, talking about the FW PCA —the Federal Water  Pollution Con
trol Act amendments, which had extensive provision for citizen par 
ticipation, more so, perhaps, than any other Federal statute—thei r 
conclusion was tha t citizen groups  were not par ticip ating because 
they lacked the funds for technical sources.

Let me make a few other points.
One, is that  I think  tha t when we talk about grantin g money to 

citizens groups, people th ink of just environmentalists. T think  it is 
important to  remember tha t we are ta lking about all kinds of  citizens 
groups—those that are in favor of. as well as against, nuclear plants, 
those who are in favor of. as well as against power installations— 
and they come in all colors and all persuasions, and T think this pro- 

-  gram should be open to all of them.
And then, the last point  I  would like to say is t ha t there is a lot of 

concern that this is going to lead the National Science Foundation 
into a political quagmire. It seems to me that  science is not a new- 

» comer to controversy—that  our chief science agency should not avoid
the most pressing public policy issues of today, and frankly. I am 
impressed with the staff, the quali ty of people they have, and T think 
that  they are the natural agency to carry it out.

I would like to answer any questions that you would have.
Dr. S ullivan. Senator. I have a written statement which I will not 

read, but  submit for the record. I will just try  to touch a few of the 
highl ights  of it.

[The prepared statement of Dr. Sullivan follows:]
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S ta te m e n t  o f  Ja m es  n . S u l l i v a n ,  P h . ) .

C o - n i r e c t o r ,  C e n te r  f o r  S c ie n c e  in  t h e  P u b l ic  I n t e r e s t ,  
W a sh in g to n , n.c .

S u b co m m it te e  on  H e a l th  an d  S c i e n t i f i c  H e s e a rc h  
C o m m it te e  on  ” unan  R e s o u rc e "
H .S . S e n a te

n a t i o n a l  S c ie n c e  F o u n d a ti o n  A u th o r iz a t io n  H e a r in g s  
M ar ch  3 , 19 77

I  am O r.  Ja m es  S u l l i v a n ,  C o - D ir e c to r  o f  th e  C e n te r  f o r  '* *

S c ie n c e  i n  t h e  P u b l ic  I n t e r e s t .  CS PI wa s fo u n d ed  i n  l a t e  19 70  

t o  s e r v e  a s  a s c i e n c e  " b a c k -u p "  c e n t e r  f o r  c o n s u m e r,  e n v i ro n m e n ta l
*

and  o t h e r  p u b l i c  i n t e r e s t  g r o u p s , an d t o  w ork  w i th  c i t i z e n  g ro u p s  

in  p ro m o ti n g  co n su m er s a f e t y  an d  e n v i r o n m e n ta l  p r o t e c t i o n .  I s s u e s  

t h e  C e n te r  h as  been  in v o lv e d  w i th  i n c lu d e  fo o d  s a f e t y ,  t o x i c  

c h e m ic a l s ,  e n e rg y  i s s u e s ,  a i r  P o l l u t i o n ,  n o i s e  an d  w a te r  p o l l u t i o n .

B ase d  on  C S P I’ s e x p e r i e n c e ,  I  f i r m ly  s u n p o r t  a u t h o r i z a t i o n  

o f  t h e  S c ie n c e  f o r  C i t i z e n s  p ro g ra m . i t  b e g in s  to  f i l l  an  

i m p o r t a n t  need  t h a t  u n t i l  now  h a s  been  ig n o r e d .  I  w o u ld  l i k e  to  

d e s c r i b e  th e  C e n te r 's  a c t i v i t i e s  in  on e a r e a ,  a i r  p o l l u t i o n ,  to  

d e m o n s tr a te  t h a t  need  to  y o u .

CS PI  h a s  w ork ed  w ith  s e v e r a l  d o zen  c i t i z e n  g ro u p s  on  th e  

i s s u e  o f  h ig hw ays and  a i r  p o l l u t i o n .  .-.'e h av e  b een  in v o lv e d  t o  

som e d e g r e e  in  th e  m a jo r i t y  o f  m a jo r  h ig hw ay  c o n t r o v e r s i e s  th ro u g h 

o u t  th e  c o u n t r y  d u r in g  th e  p a s t  s i x  y e a r s :  1 -6 6  in  A r l i n g to n ,

V i r g i n i a ;  th e  T h re e  S i s t e r s  B r id g e  an d 1 -9 5  in  th e  D i s t r i c t  o f  

C o lu m b ia ; th e  'J e s t  S id e  Hig hw ay  in  Jew Y ork ; t h e  W ilb u r  M il ls  

T'r. ee way  in  L i t t l e  " o c k , A rk a n s a s ; B r e c k in r id g e  " a r k  in  Sa n A n to n io ,

Texas; ’Midwood Park in Harrisburg, Pennsylvania; 1-419 in

*
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'l e ’-r O r l e a n s ,  L o u is ia n a ;  t h e  p ro p o s e d  s o u th e r n  c r o s s i n g  t o  Sa n 

r r a n c i s c o ;  T -f 4  in  C h a r l e s t o n ,  'r e s t  V i r g i n i a ,  an d o t h e r s .

On a i r  p o l l u t i o n  fr om  .po we r o l a n t s  we h a v e  w ork ed  w ith  

c i t i z e n  g ro u p s  in  ’’a i n e ,  M a s s a c h u s e t t s , '.lew Y o rk , a ry  la n d ,  

A rk a n s a s , T e x a s , A r iz o n a , U ta h , Mew M ex ic o , M evad a,  C a l f i o r n i a ,  

and  o t h e r  s t a t e s .  You c a n  s e e  fr om  th e s e  l i s t s  t h a t  t i e  need  

f o r  t e c h n i c a l  a s s i s t a n c e  i s  w id e s p re a d .

Th e q u e s t io n  r a i s e d  i n  a l l  t h e s e  c a s e s  w as  t h e  sa m e;  w ou ld  

t h e  p ro p o s e d  new  f a c i l i t y  c a u s e  a i r  q u a l i t y  t o  f a l l  bel ow  p r im a ry  

s t a n d a r d s  e s t a b l s i h e d  u n d e r  th e  C le a n  A ir  A c t . M ost  c a s e s  in v o lv e d  

r e v ie w in g  s t a t e  o r  f e d e r a l  e n v iro n m e n ta l  im p a c t  s t a te m e n ts  from  

a t e c h n i c a l  p o i n t  o f  v ie w , t h a t  i s ,  w h e th e r  t h e  s t a t e m e n t s ’ 

t e c h n i c a l  a s s u m p t io n s ,  m e th o d s , an d  c o n c lu s io n s  w are  o f  h ig h  

s c i e n t i f i c  o u a l i t y .  Com pl ex  m e te o r o lo g ic a l  an d  p o l l u t i o n  d i f f u s i o n  

m o d e ls  w ere  u se d  in  t h e  s t a te m e n ts .

A l a r g e  num ber  o f  t h e s e  s t u d i e s  am o u n te d  to  l i t t l e  mor e 

th a n  p ro m o ti o n a l  b o r c h u r e s  f o r  th e  a g e n c y ’ s p r o j e c t .  In  c r i t i q u i n g  

t h e s e  s t u d i e s  CSPT r e p e a t e d l y  e n c o u n te r e d  s i m i l a r  s h o r tc o m in g s : 

n e g l e c t  o f  t o p i c s  r e q u i r e d  by  s t a t u t e  o r  r e g u l a t i o n ;  im p ro p e r , 

in c o m p le te  o r  i n v a l i d  m o d e li n g  o f  p o l l u t i o n  o r  econ o m ic  im p a c ts ;  

am ele  d i s c u s s i o n  o f  th e  b e n e f i c i a l  im p a c ts  o f  a p r o j e c t  w i t .i  

l i t t l e  o r  no  d i s c u s s i o n  o f  n e g a t iv e  im p a c ts ;  no  d i s c u s s i o n  Oi 

a l t e r n a t i v e s  t o  t h e  p r o j e c t ;  n e g l e c t  o f  lo n g  te rm  c o n s e q u e n c e s  

o f  th e  a c t i o n .  W h il e  som e s t u d i e s  w ere  o b j e c t i v e  an d c o m p re h e n s iv e  

mor e w ere  b i a s e d  an d s e l f  s e r v i n g ,  ’’/ i i l e  som e s tu d ie s  showed 

a ro o d  d e a l  o f  e f f o r t  an d a t t e n t i o n  to  d e t a i l ,  r .a n ' o t h e r s  w are

*
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o b v io u s ly  p r e p a r e d  to  s a t i s f y  j u s t  one n o rc  n ie c e  o f  b u r e a u c r a t i c  

re d  t a p s .  In  f a c t ,  a s u rv e y  o f  h ig hw ay  im p a c t s t a t e m e n ts  c o n d u c te d  

bv  C3P I u n c o v e re d  s t a te m e n ts  w h ic h  w ere  c o o ie d  w ord  f o r  w or d an d 

n a g s  f o r  sa g e  fr om  s t a te m e n ts  f o r  d i f f e r e n t  p r o j e c t s  i n  o t h e r  

s t a t e s .  In  s h o r t ,  th e  s t a te m e n ts  c r i t i q u e d  by  CS PI w e re  f a r  

fr om  o b j e c t i v e  an d d id  n o t  i n c r e a s e  u n d e r s ta n d in g  o f  t h e  e n v iro n m e n ta l  

im p a c ts  in v o lv e d  i n  th e  p r o j e c t s .

Fr om  t h i s  e x p e r i e n c e ,  I  dr aw  s e v e r a l  c o n c lu s io n s :

(1 ) F i r s t ,  t h e r e  i s  a c l e a r  an d p r e s s i n g  n eed  f o r  th e  S c ie n c e  

f o r  C i t i z e n s  p ro g ra m . Th e i n d i v i d u a l  c i t i z e n  i s  r e n d e r e d  p o w e r le s s  

by  t h e  t e c h n i c a l  i m p e n e t r a b i l i t y  o f  s t a t e  an d c o r p o r a t e  e n t e r p r i s e .

Ca n l a y  c i t i z e n s  i n f lu e n c e  t h e  d e b a te  o v e r  fo o d  a d d i t i v e s  o r  

e l e c t r i c  u t i l i t y  r a t e s  wh en  th o s e  d e b a te s  h in g e  on  co m ple x  

b i o l o g i c a l  o r  eco n o m ic  q u e s t io n s ?  C i t i z e n s  c o n c e rn e d  w i th  a i r  

p o l l u t i o n  a r e  f a c e d  w i th  i n t r i c a t e  p o l l u t i o n  m o d e li n g  m e th o d s .

How ma ny  c i t i z e n s  a r e  f a m i l i a r  w i th  G a u s s ia n  f u n c t i o n s ,  l o g a r i th m ic  

d i s t r i b u t i o n s ,  o r  e x p o n e n t i a l  d e c a y s  Y e t on  t h e s e  c o n c e p ts  

d e p e n d s  w h e th e r  o r  n o t  th e  c i t i z e n  l o s e s  h i s  o r  h e r  hom e t o  a 

new  f re e w a y . W it h o u t t e c h n i c a l  a s s i s t a n c e ,  su c h  a s  t h a t  p ro v id e d  

by  S c ie n c e  f o r  C i t i z e n s ,  c l e a n  a i r  g ro u p s  w i l l  n o t  b e  a b l e  to  

p a r t i c i p a t e  in  g o v e rn m e n t.

(2 ) S eco n d , ad v o cac y  c i t i z e n  g ro u p s  ca n  an d  do  p ro d u c e  

e x c e l l e n t  o b j e c t i v e  r e s e a r c h  s t u d i e s .  P o s t  o f  C S P I’ s  c a s e s  

in v o lv e d  l i t i g a t i o n ,  l i c e n s i n g  o r  o t h e r  fo rm  o f  ad v o c a c y  i n t e r v e n t i o n .  

Th e C e n te r ’ s a c t i v i t y  in v o lv e d  c r i t i q u i n g  s t u d i e s  p r e p a r e d  by

s t a t e  o r  f e d e r a l  a g e n c ie s  p ro p o s in g  th e  p r o j e c t s .
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C S P I 's  i n p u t ,  I a n  c e r t a i n ,  w ould  b e  c l a s s i f i e d  by  an y 

s c i e n t i f i c  o b s e r v o r ,  a s  b e in g  o b j e c t i v e — ev en  th o u g h  o u r  w ork  

w as  i n s t i g a t e d  by  c i t i z e n s  in v o lv e d  in  an  a d v e r s a r y  ty p e  

p r o c e e d in g .  I  b e l i e v e  t h e  C e n te r ’ s c r i t i q u e s  w ere  h e l p f u l  in  

p r o v id in g  t h e  d e c i s i o n  m a k e rs  w i th  a b r o a d e r  u n d e r s ta n d in g  o f  

t h e  t e c h n i c a l  i s s u e s  i n v o lv e d .  H ence , we c o n t r i b u t e d  to  a

s o u n d e r  d e c i s i o n .

The  i m p l i c a t i o n s  o f  t h e s e  c o n c lu s io n s  f o r  t h e  S c ie n c e  f o r  

C i t i z e n s  p ro g ra m  a r e  a s  f o l lo w s :

(1 ) S c ie n c e  f o r  C i t i z e n s  s h o u ld  b e  a u t h o r i z e d  f o r  FY 19 73  

a t  a h i g h e r  l e v e l  th a n  t h e  $ 1 .2  m i l l i o n  a u th o r i z e d  f o r  FY 1 977 .

T h is  am ount i s  h a r d ly  s u f f i c i e n t  to  d e v e lo p  enough  e x p e r ie n c e  

t o  d e v e lo p  a good p ro g ra m . Th e $3 m i l l i o n  s u g g e s te d  in  l a s t  

y e a r ' s  S e n a te  b i l l  co m es  c l o s e r  t o  w h a t i s  n ee d e d  f o r  a so und  

p ro g ra m .

(2 ) C i t i z e n  a d v o c a c v  g ro u p s  s h o u ld  b e  s o l i c i t e d  an d e n c o u ra g e d  

t o  a p p ly  f o r  S c ie n c e  f o r  C i t i z e n  f u n d s . U nder  no  c i r c u m s ta n c e s  

s h o u ld  c i t i z e n  a d v o c a c y  g ro u p s  be e x c lu d e d . A c i t i z e n ; s  r i g h t  to  

p a r t i c i p a t e  i n  g o v e rn m e n t in c lu d e s  th e  r i g h t  to  s e e k  j u d i c i a l  

r e v ie w . C o n c e rn  f o r  s p e c i a l  i n t e r e s t s  s h o u ld  n o t  u n d e rm in e  o r  

a b r o g a te  b a s i c  r i g h t s  to  p a r t i c i p a t e  i n  g o v e rn m e n t.

Ha ny c i t i z e n  g ro u p s  w i th  w h ic h  I  h a v e  sn o k e n  m is ta k e n ly  

b e l i e v e  t h a t  th e  S c ie n c e  f o r  C i t i z e n  p ro g ra m  w i l l  n o t  fu nd 

a d v o c a c ’ g r o u p s .  An a r t i c l e  i n  T e l e v i s i o n s , a m ed ia  o r i e n t e d  

n e w s p a p e r , c a l l s  t h e  P ro g ra m  a " s c i e n c e  f o r  s c i e n t i s t s "  p ro g ra m .

I a t t r i b u t e  p a r t  o f  t h i s  c i t i z e n  e r r o r  to  :i sn  p r o j e c t  d e s c r i p t i o n s  

u se d  t o  a n n o u n ce  t h e  p ro g ra m . P e rh a p s  u n w i t t i n g l y ,  USF h a s  g iv e n
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th e  im p re s s io n  t h a t  o n lv  o r o : e s s i o n a l  s o c i e t i e s  an d s c i e n t i s t s  ca n 

a p p ly  f o r  th e s e  f u n d s . One  ex a m p le  i s  th e  p u b l i c  h e a r i n g s  h e ld  

l a s t  / e a r  on  th e  p ro g ra m . T hen  w e re  h e ld  in  s c i e n c e  mus eu ms 

and  n o t  i n  co m m un ity a s s e m b ly  n l a c e s  l i k e  s c h o o l  a u d i to r iu m s  

o r  c i v i c  c e n t e r s .  Th e h e a r i n g s  a l s o  r e q u e s t e d  t h a t  c i t i z e n s  

t e s t i f y i n g  n r e p a r e  w r i t t e n  s t a te m e n ts  in  a d v a n c e  b e f o r e  a t t e n d i n g
w

t h e  h e a r i n g ,  h a r d ly  an  a c t i v i t y  f a m i l i a r  to  l a y  c i t i z e n s .  T hos e 

p r o c e d u r e s  hav e  f o s t e r e d  t h e  n o t io n  am ong c i t i z e n s  t h a t  t h e  p ro gra m  

i s  n o t  f o r  th em  b u t  f o r  e x p e r t s .  HSF sh o u ld  re m ed y t h i s  w i th  ♦

la n g u a g e  an d p r o c e d u re s  t h a t  a r e  f a m i l i a r  to  a l l  c i t i z e n s .

(3 ) 'Tv l a s t  s u g g e s t i o n  f o r  T1SF i s  to  d e v e lo p  w h a t I  w ould  

c a l l  c i t i z e n  t e c h n i c a l  b a c k -u p  c e n t e r s .  Th e b a c k -u p  c e n t e r s  w ou ld  

p r o v id e  s e r v i c e s  s i m i l a r  to  C S P I’ s  t e c h n i c a l  a s s i s t a n c e  p ro g ra m s 

w h ic h  I  d e s c r ib e d  f o r  a i r  p o l l u t i o n .  Th e c e n t e r s  s h o u ld  be  

d e v e lo p e d  a s  a l o g i c a l  f o l lo w - u o  to  th e  c u r r e n t  S c ie n c e  f o r  C i t i z e n s  

c o n f e r e n c e s  an d f e l l o w s h ip  p ro g ra m s .

The  b a c k -u p  c e n t e r s ,  u n d e r  t h e  d i r e c t i o n  o f  g r a s s  r o o t s  

c i t i z e n s ,  w ould  fu nd  l o c a l  c i t i z e n  g ro u n s  so  t h a t  th e y  n i g h t  h i r e  

s c i e n t i s t s  an d  e n g in e e r s  to  h e lp  th em  u n d e r s ta n d  th e  t e c h n i c a l  

a s p e c t s  o f  p u b l i c  p o l i c y  i s s u e s .  F o r  e x a m p le , t h e  c e n t e r s  n i g h t  

fu nd  an  e n v i r o n m e n ta l  g ro u p  t o  h i r e  an  a q u a t i c  b i o l o g i s t  t o  

c r i t i q u e  an  im p a c t s t a te m e n t  on  a new  dam. U rb an  m i n o r i t y  g ro u p s  

m iq h t g e t  fu n d s  f o r  an  e c o n o m is t  t o  a n a ly z e  an d  c r i t i q u e  c o s t  

b e n e f i t  s t u d i o s  f o r  u rb a n  r e n e w a l  e l a n s .  L o c a l an d s t a t e  

l e g i s l a t o r s  c o u ld  h i r e  an  e n g i n e e r i n g  c o n s u l t a n t  to  h e l p  th em  

d e v e lo p  s o l a r  e n e rg y  l e g i s l a t i o n  f o r  t h e i r  a r e a .

" " e c h n ic a l e x p e r t s  w ould  b e  r e c r u i t e d  fr om  l o c a l  u n i v e r s i t i e s
*

an d o t h e r  p r i v a t e  i n s t i t u t i o n s he s t a f f  o f  t h e  b a c k -u p
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c e n t e r s  w o u ld  c o n s i s t  m o s t lv  o f  c o m u n i t v  o r g a n i z e r s  an d m a n a g e rs  

who  w ou ld  l i n k  uo  c i t i z e n s  w i th  s n a c i a l i s t s  who c a n  n ro v id o  th e

needed technical assistance.

S e v e r a l  n r i v a t e  o r n a n i z a t i o n s — CSPT, t h e  I n s t i t u t e  o f

F c o lo g y ,  th e  S c i e n t i s t s  I n s t i t u t e  f o r  P u b l ic  I n f o r m a t io n ,  s e v e r a l  

p r o f e s s i o n a l  s o c i o i t i c s — h a v e  d c v e lo n e d  e x o e r ie n c e s  in  t h i s  a r e a  

w h ic h  c o u ld  be  ta p p e d  by  NSF i n  d e v e lo p in g  t h e  s c i e n c e  b a c k -u p  

c e n t e r  c o n c e p t . T c o u ld  s a y  mu ch  m or e a b o u t t h i s  b a c k -u p  

c e n t e r  c o n c e p t  b u t  I  d o n ' t  h av e  th e  ti m e  h e r e .  I  w o u ld  b e  ha ppy 

t o  e x p l a i n  t h e  c o n c e p t  i n  m ore  d e t a i l  i f  you w is h . I  s u g g e s t  

t h a t  t h e  F o u n d a ti o n  b e g in  s tu d y  o f  t h i s  c o n c e p t  now  i n  o r d e r  

t o  b e g in  p o s s i b l e  a c t i v i t y  in  FY 1979.

Than k you f o r  i n v i t i n g  me to  t e s t i f y  to d a y . I  w ou ld  be  g la d  

t o  a n sw e r an y q u e s t i o n s  you  ma-/  h a v e .
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Dr. Sullivan. My basic contribution,  I think, to these hearings is 
the experience I have had with citizen groups who are involved in 
public policy debates. T have, in my testimony, listed some of those 
groups in one area—air  pollution. You can see from that list that 
they are all over the  country. My academic train ing  is in meteorology, 
and T cannot handle the volume of requests tha t T get for assistance 
from citizen groups who do not understand the environmental impact 
statements tha t thei r S tate  Agencies have prepared or Federal Agen
cies have prepared. My experience over the past 6 years is that this 
Science for  Citizens program is crucial from a citizen participation 
ooint of view.

The National Science Foundation should be well aware that  this 
program is also crit ical, I think , from the point of view of making 
these environmental impact statements and technology accessments 
have high scientific quality .

The Center for  Science in the Public Interes t has reviewed the first 
100 environmental impact statements tha t were filed under the Env i
ronmental Policy Act back  in 1970. We found th at most of the  reports 
were little more than  promotional brochures fo r the projects a t hand. 
Simi lar shortcomings were in each statement.

We listed all of th e different issue areas—air pol lution, noise, water, 
land, et. cetera—land use—that were required by regulation  to be con
sidered in these statements,  and invariably , they were lucks7 if the 
statements covered 30 or 40 percent of those topics—even discussed 
them or mentioned the name of  the topic. T can give you an example— 
in Little  Rock, in a highway case, an aquatic biologist did all the air 
pollution work. Tie had gone to a 5-day course with the Highway Ad
ministra tion to learn how to use these equations. The work that  he 
did would not pass a first physics course in college.

One o ther strik ing example tha t was very unexpected that we dis
covered—is tha t many of those statements were lit erally copied, page 
for page and para graph for paragraph , copied from statements for 
other jurisdictions, other  projects. They would just take the state
ment from another State , change the name on the front from 1-15 to 
T-20 and submit it as being thei r own environmental impact 
statement.

This kind of shoddy work just should not be acceptable to  any per- 
"'m who believes in a rational decisionmaking process. I think the 
NSF. with this Science for Citizens program, can insure that  those 
c^atements are going to improve in qual ity. Let us face it—the only 
thing tha t makes an environmental impact statement accurate and 
complete is that other people are going to critically read the statement 
’ ’hen it is finished.

So. from these experiences, I see a clear and pressing need for the 
Science for Citizens programs. Last year’s budget, fiscal 1978 budget 
">f $1.2 million is, in my opinion, gross underfund ing for such an 
mnortant program. I would suggest that  the $3 million suggested last 

”ear in your bill comes closer. I would like to see even more funds, 
bu t $3 million comes closer to what I think is necessary.

Senator  Kennedy. Well, you are aware of what happened over 
in the House?

Dr. Sullivan. Yes—the complete removal of any program funds 
for fiscal 1978. T just do not understand that.  It seems to  be a very7
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irresponsible and parochial, narrow point of view, based on the in
terest of several members of that  committee.

I do not understand,  really, how that  happened.
Mr. Boasberg. They have not seen my full report,  Senator.

[Laughter.]
Dr. Sullivan. Especially a t thi s time when closed Government and 

distan t, removed Government is such an issue, The House action 
smacks of a removal of citizens from Government, and keeps the deci
sions in the hands of the technical elites. That  seems to me, politically, 
to be a very unwise move on the ir pa rt.

The second conclusion I would like to draw beyond the need for 
the program, is that, advocacy citizen group—and NSF  should make 
a commitment to this—that  advocacy citizen groups can and do pro 
duce excellent objective research studies, and tha t they should in no 
way be excluded from NSF funds. It  does not mean tha t NSF should 
fund biased research. It  means tha t NSF would fund objective re
search by groups that perhaps may advocate a position.

NSF  needs to make a commitment that  they will not exclude pub
lic interest law firms or simila r groups, Sierra Clubs, F riends of the 
Earth  kind of groups, from the  funding process.

My last suggestion, in light of yesterday’s Home action, might be 
premature, but I will make it anyway. NSF should develop what I 
call citizen technical backup centers. This is an extension of the 
present forums, conferences, and workshops and fellowship pro
grams tha t NSF now has. The Founda tion should develop backup 
centers which would provide services simila r to what I and other 
scientists at the Center for  Science in the Public Inte rest  have been 
doing by providing technical assistance to citizen groups.

Basically what we do at our Center is spend some time with citizen 
groups to find out w hat the technical problems are and to hone in and 
to phrase their  problems in technical terms, take those technical ques
tions to university researchers or any private think-tank researchers, 
and try  to get the question answered for the citizen groups.

This activity is not possible under the present NSR authorization 
for the two programs that they have so far. Fo r fiscal 1979, NSF  
should have such backup centers in operation. The centers would 
have program managers much the same way the Office of Technology 
Assessment has program managers tha t would work with the cit i
zens’ group and then give NSF funds directly to the citizens’ group 
for them to hire university researchers. So, you would have top  qual
ity academic and private researchers working on these citizen problems.

Those are my suggestions. I thank  you for invit ing me and I will 
answer any questions tha t you might have.

Senator Kennedy. Well, I think the obvious issue which we have 
to address is the issue of  delay. I think tha t your report, Mr. Boas
berg, addresses the issue in very considerable detail. Does th is infor
mation result in bring ing more information of a technical and scien 
tific nature  into the public debate or is it jus t used to bring  irr ation al 
delays to the process and the system. Tha t is the problem we have 
to deal with. You go into very significant detail on that.  You analyze 
the history of this  issue, and I think  illust rate where that delay has 
not been the case. You have also pointed out a number of instances, 
where you feel the whole process was expedited. I think  th at is going

87-7 69 0  -  77  -  21
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to be the nub of this  very importa nt issue, both in regard to scientific 
and technical assistance and in regard to attorney fees legislation.

Mr. Boasberg. If  I migh t say on that point, Senator, tha t the 
Nuclear Regulatory Commission, as you know, ju st decided against 
funding intervenors. They made an exhaustive study and they con
cluded tha t there was no way of telling whether intervention led 
to delay or not. This is the NRC, itself, which is the hotbed of all the 
claims against delay. The ir own decision said that the question of 
delay was just tremendously speculative.

The other point is th at if we have an agency process—if the agen
cies are making decisions—if, like the  NRC, they have a mandate of 
public hearing—I mean, th eir  hearing is mandated by law, whether 
there is any intervention or not—they have to have a public hear ing 
on nuclear power plants.

It  seems to me the point of your bill is th at you a re going to give 
people an oppor tunity  to constructively help decisionmakers. Your 
point is to get scientific, high  quality studies into the decisionmaking 
process from citizen organiza tions of both persuasions—of both— 
people tha t think  this is a great  idea because they will get lower 
energy costs and those th at  are against it for enironmental reasons 
and other  things. But, your point  seems to me, is to help the decision
makers by giving them the value of these studies the same way as the 
private interests are theoretically helping  the  decisionmakers by giv
ing them the value of thei r research.

So, I  think  t hat  to me th at the point is tha t you are trying to aid 
public policy decisionmaking by studies of high quality.

Senator Kennedy. Now, how do we get  back to the point  tha t th at 
is what the agency is supposed to do itself and tha t we do not need 
intervention if the thou ght and care has been given to appointing 
members of these agencies. They are charged with carry ing on the 
public interest and why do we need, if they are doing thei r jobs, this  
additional intervention ?

Mr. Boasberg. Let me j us t mention a couple of things on that.
One, is—the agencies themselves—and you have educed this in 

your hearings  on S. 2715 and S. 270—the agencies themselves have 
asked for inpu t of citizens organizations to help them iden tify the pub
lic interest, because they interes ts are not monolithic. I  mean, the FTC 
intervenor funding proceedings do not fund just one intervenor. They 
fund seven, eight, ten intervenors. There are so many different inter
ests to represent.

We have some testimony from the Consumer Products  Safety Com
mission, the California Commission and so forth, saying tha t what 
we really  need is—we have got all of the industry points of view, we 
have got  all the p rivate interests—but we are only human beings. We 
have to hear from the other side as well.

So, I think tha t the agency must decide in the public interest and 
in o rder  to make that decision, they need representatives from all of 
the interests  tha t are affected. I mean, the  agencies themselves have 
admitted that.

The other  thing is tha t there are conflicts between agencies. We 
have a case where the Environmental Protection Agency sued the 
Department of Agriculture. Now. theoretically, both agencies rep
resent the public interest, but both of them obviously felt that the
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public interest was actually on their  side of the line. There are cases all 
the time where State s and local communities are using the Federal 
Government or vice versa—this las t case, t ha t you saw on offshore oil 
leases off the Atlantic Ocean involved a suit brought by States  and 
local communities, who, theoretically, also represent the private in
terest. In  Seabrook, the intervenors were the S tates of Massachusetts 
and New Hampshire, and the public interest in New Hampshire was 
divided because there was somebody represen ting the Governor and 
somebody representing the attorney  general—both persons claim tha t 
they represent the public interest  o f the citizens of New Hampshire.

So, I  t hink tha t the interests are so diverse that  the agencies need 
help in obtain ing deteailed information on all of them and they have 
admitted  that.

Senator  Kennedy. Why not carry this, then, a fur ther step and 
fund various groups themselves rather  than  just  setting up a panel 
to bring scientific information.

Why not extend funding to various groups tha t would be involved. 
Then the responsible agency could hear thei r arguments and make a 
decision on the merits of the case.

Dr. Sullivan. Tha t was my thi rd  suggestion.
I think we should imitate the Federal  Highway legislation, which 

requires on Federal highway funds, tha t iy 2 percent be spent on re 
search. There should be a small percentage set aside on Federal pro
gram money to encourage citizen participation. Some of tha t money 
could go toward funding citizen groups to get technical expertise.

Mr. Boasberg. Are you talk ing  about groups who—like public coun
sel groups  or groups actual ly helping the agency themselves, or citi 
zen organizations who are separate from the agency themselves?

Senator Kennedy. I am saying citizens organizations tha t are sepa
rate and raise public policy issues in regulatory proceedings.

Mr. Boasberg. Well, I th ink  that  is it.
I mean, let us face it. Th at is where you get your d iversity is fund

ing your citizen organizations themselves. They a re the  ones that have 
the genuine concern. They are  the ones who do the s tudy and they can 
raise the points independently of the other agencies and of the  o ther 
interests, and I think that  is really what you are doing.

It is not unlike what we did about 10 years ago on the so-called legal 
services program. There, there was a rath er small injection of funds 
and it really established a whole movement of public service laws. I 
think  this  could do th e same thing by the injection of funds, establish 
opportunities for researchers and people to work outside of in a uni
versity or business setting. I th ink i t could almost be a new careers type 
of program.

[The prepared statement of Mr. Boasberg follows:]
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Senator  Kennedy. OK.
We are wrestling with this issue in the the Judicia ry Committee, 

with a different vantage point, but these matters are related. I think 
there is probably some confusion on the par t of my colleagues in the 
House as to what, really, the N SF has done in this area, and it seems to 
me tha t from all the  studies reviewed in your report  and the figures 
you have shown that i t has been a very, very cautious approach and it  
has been extremely useful and very valuable—and really, quite 
limited.

But, whether we are going to be able to persuade our colleagues over 
in the House on this issue is something else again.

We have Dr. Rich here, who is a member of the Board and a valued 
constituent and distinguished scientist and researcher as well. He has 
followed the testimony in the hearing this morning.

Is there anything you would like to say, Dr. Rich? I did not defi
nitely expect to call you, bu t would you like to make a br ief comment 
before we conclude ?

Dr. Rich . T can make a b rief  comment about the subject of the pre
ceding panel.

STA TEM ENT  OF DR. ALEXAN DER RIC H, WILLIAM  THOMPSON SEDG
WICK PROFESSOR OF BIO PHY SICS, MASSACHUSETTS INSTITU TE
OF TECHNOLOGY, MEMBER,  NATIONAL SCIENCE BOARD

Dr. Rich. There is considerable concern among members of the Na
tional Science Board about the  decreasing participat ion of industry in 
the national  basic research effort. We have been addressing ourselves 
to various i>ossible programs tha t might help to reestablish vigor in 
that  general area.

There are three kinds of issues here. One deals with basic research 
activities in industry. Another is the coupling between basic research 
in indus try and basic research in academia, and that relates to the 
question of the rapidity with which discoveries are reduced to practical 
developments.

The thi rd problem tha t we are concerned with is the special case of 
small industries which have a rather important cataly tic role in re
search developments. Very often small groups of scientists form an 
indus try and they are often at the cu tting edge in ap plying new tech
nological development. We are considering the extent to which the 
Founda tion can make a contribution in tha t area.

I would summarize by saying  tha t this is an area in which we are 
very interested and are considering at length.

fThebiographica l sketch of Dr. Rich follows:]
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Biogr ap hi ca l Sketc h
OR. ALEXANDER RICH
William Thompson Sedgwick Pro fessor  of  Biophyalca 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY

Dr. Alexander Rich , Wi lliam Thompson Sedgwick Pr ofes so r o f Bio ph ys ics 

in the Massachusetts In sti tu te  o f Technology Department of  Bio logy , i s  be st  

known fo r his  research which has helped  map the  st ru ct ure  of  gen et ic  m at er ia l.

Born in  Hartford, Conn., in  1924, Dr. Rich served  wi th  the  U.S . Navy 

from 1943 to 1946. He re ce ive d the bachelor of  art s deg ree  in  bio chem ica l 

sc ie nce s,  magna cum lau de, from Harvard Uni ve rs ity  in  1947, and was awarded the 

degree of  Doctor of  Me clc lne , cum lau de , by Harvard Medical School in  1949.

From 1949 to 1954, he was a resear ch fe llow  in  chem ist ry  at  Gates and 

C re ll in  Laboratories at the Cal ifor nia  In sti tu te  of  Techn olo gy.  He was a v i s i t 

ing sc ie n ti s t at the Cavendish Laboratory in  Cambridge, England, in 1955-56, and 

served as ch ie f of  the se ct io n  on ph ysica l che mistry at  the  Na tio na l In s ti tu te  of  

Mental Health in  Bethesd a, Maryland, from 1954 to 1958.

In 1958 Dr. Rich was appo inted  ass oci ate  pr of es so r o f bi op hy sics  in  the  

M.I.T. Department of  Bio logy . He was named pr of es so r in  1961 and in  1974 was 

named William Thompson Sedgwick Pr ofessor of  Bi op hy sic s.

The Sedgwick Pr ofes so rs hip was es ta bli sh ed  in  1964 in  honor of  William 

Thompson Sedgwick, the f i r s t  head of  M .I .T .' s Department o f Bi olog y in  1889.  

Pro fess or Sedgwick was a di st in gu ishe d teacher and in ves ti gato r in  ba ct er io lo gy  

and public  he al th , and i s  oft en  refer red  to as the  fa th er  of  epide miolo gy .

At the time of  h is  appointment  as Sedgwick Pro fe ss or , Dean Robert A. 

Alberty of the School of  Sc ien ce sa id  that  "P rofes sor  Rich has made major co ntr ib 

utions to the knowledge of  the molecular stru ct ure  of  b io lo g ic a l m at er ia ls , 

sp ec if ic a ll y  nu cleic ac id s and pr ot ei ns.  He i s  perhaps  bes t known for the  det er 

mination by him and h is  res ear ch group of  the  thre e-dimen sio na l stru ct ur es  of  

tra nsf er RNA, an impor tant molecule in  the  li v in g  c e l l ' s  pr ot ein sy nth es is  

machinery."
Using x-r ay d if fr acti on  an aly si s,  Pro fessor  Rich and hla  ass ocia te s 

have been able to deduce the str uc tu re  of  the tr an sf er  RNA molecule  to a re so lu 

tio n of le ss than thr ee  10 b il li o n th s of  a meter. Thus, they  have been ab le  to 

"see" the individu al  units making up the mo lecule  and to  Improve the th eo ri es  

about how th is  mo lecule  func tio ns  in  the li v in g  c e l l .

In earli er  work, Pr ofe ssor  Rich and h is  co ll ea gues  discov ered  that  

prote ins  are assembled on cl u st er s of  pr otein sy nth es is in g or ga nel le s which he

—io r t—



ca lle d polyribosomes or more 9lmply polysomes. From a l l  th is  work we now have 

con sid era ble  infor mation about how pr ot eins  are  made in  li v in g  c e l l s .
Or. Rich has worked with the Na tio na l Aeron autics and Space Admin

is tr ati on  sinc e the la te  1960s.  He was a member of  the Lunar and Plan etar y 
Miss ions  Board from 1968-70, and si nce  1969 has been a member of  the bi olog y 
team for  the Viking Mars Mission. From 1970 to 1975 he was a member of the  L ife 

Scien ces  Committee. In reco gn ition  of  h is  varie d se rv ic e to N/.SA, Dr. Rich was 
awarded the Skylab Achievement Award in  1974 and the Theodore von Karman Award 

in 1976 as a member of  the Vikin g Sc ienc e Team.
He is  a member of the Na tio na l Academy of  Sci en ce s,  and si n ce  1973 

has been chairman of  i t s  Committee on USSR and Eas tern Europe Academy Exchange 
Program. Dr. Rich is  a Fellow of  the  American Academy of  Arts and Sci en ce s,  
and from 1967-71 was chairman of  i t s  Permanent Sc ien ce  Committee. Sinc e 1974 
he has been chairman of the Academy's Nominating Committee.  In 1976 he was 
appointed by the Pre sident and conf irmed  by the U.S . Sen ate  fo r a si x -y ear  term 

on the U.S. Nat ional Scienc e Board.
Dr. Rich is  al so  a Fel low of  the American Ass oc ia tion  for the Advance

ment of Sc ienc e, and he was a Fel low of the  Na tio na l Research  Cou nci l from 1949- 
51. In 1963 he was a Cuggenheim Foundation  Fe llow and was named to Phi Beta 
Kappa in 1946.

Dr. Rich is  a member of  se ver al s c ie n t if ic  so c ie t ie s . These includ e 
the American Chemical So ciet y,  American Cry sta llo grap hic S oci et y , Bi op hy sic al  

So cie ty , American So cie ty  of  B io lo gi ca l Chemis ts, and the  In te rn ati on al  So ci et y 
for the Study of the Orig in of  L if e.  He is  a ls o  a member of  the Corpo rat ion  of 

Marine Bio lo gi ca l Laboratory, Woods Ho le, Mass.
The author of  over 200 publica tion s,  Dr. Rich was co -e d it or wi th Norman 

Davidson of  a book. Structu ral Chemistry  and Molecular Biolog y (Freedman and Co ., 
San Francisco,  1968). His ocher  public at io ns are  in  the f ie ld s  of  mo lec ula r 
str ucture of the nu cle ic ac ids and th eir  components, the ph ys ical  ch em ist ry  of  
nu cle ic ac ids and po lynu cleo tid es , the  molecula r st ru ct ur e of  pro te in s,  the  

mechanism of prote in sy nth es is , mo lecula r bi olog y of  the nucl ei c a c id s,  X-ray 

cry sta llography  and the or ig in s of l i f e .
Dr. Rich has been on the ed it o r ia l board of  many s c ie n t i f ic  Jo ur na ls,  

inc luding Proceedings of the Na tio nal Academy of  Sc ienc es  (s in ce  1972 ), Journa 
of Molecular Bio logy  (19 59-66 ), Bi op hy sic s Journal  (1 96 1-63 ),  Sc ienc e (1 96 3-69 ),  
Blopolymers (196 3-74 ), Currents in Modern Bio log y (1 96 6-72 ),  A nal yti ca l Biochem
is tr y  (s in ce  1969), PAABS Rev ls lta (s in ce  1972) and Bio -Sy stems (s in ce  19 73 ).

Dr. Rich and hi s wi fe  have four  ch ild re n and l iv e  at  2 Walnut Avenue, 
Cambridge, Mass.
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B orn  H art fo rd , C onnect ic u t,  N o vem ber 15, 1924. M a rr ie d : Ju ly  5,  195 2: 

fo ur ch il d re n .

P o s it io n s

W il li am  Tho m ps on  Se dg w ic k P ro f e s s o r  of  B io physi cs,  M a ssa c h u se tt s  In s ti tu te  

of  Tec hnol ogy . 1 9 7 4 -p re sen t

P ro fe s s o r  of  B io physic s,  M a ss a c h u se tt s  In st it u te  of  T ec hnolo gy, 19 61 -p re s e n t

A sso c ia te  P ro fe s s o r  of  B io p h y s ic s , M a ssa c h u se tt s  In s ti tu te  of  T ec hnolo gy, 

1958-19 61

V is it in g  S cie n ti st , C aven dis h  L a b o ra to ry , C a m b ri d g e , E ngla nd , Ju ne 1955- 

Ja n u a ry  1956

C hie f,  Sec tion  on P h y s ic a l C h e m is tr y , N at io nal  In st it u te  o f M en ta l H ea lth,  
B e th esd a , M ary la nd , S ep te m b er 19 54 -J une 1958

R e se a rc h  Fel lo w , G ate s an d C re ll in  L a b o ra to r ie s , C a li fo rn ia  In st it u te  of 
Tec hn ol og y,  P a sa d e n a , C a li fo rn ia , O cto b er 19 49- A ug us t 1954

E duca tion

H arv a rd  M ed ic al  Sc ho ol  M. D. (C um  L au de ) 1949

H arv a rd  Col le ge  A. B. (M ag na  Cu m Lau de  in  B io chem ic a l S cie nces) 1947 

M il it a ry  S erv ic e

U. S. Na vy , Ju ly  1 9 4 3 -J an u a ry  1946

H on or s

Sk ylab  A ch ie vem en t A w ard , N at io nal  A e ro n a u ti c s  an d Spa ce  A d m in is tr a ti o n , 1974 

M em ber , N at io nal  A ca dem y of  S c ie n ces , 1970

Fel lo w , A m eri can  A sso c ia ti o n  fo r th e A dvan ce m ent o f S cie nce , 1 965

Fel lo w , G ug ge nh ei m  F oundati on , 1963

Fel lo w , A m eri can  A cadem y of  A rt s  an d S c ie n c e s , 1959

Fel lo w , N at io nal  R e s e a rc h  Cou nc il , 19 49 -195 1

Ph i B et a Ka pp a (H a rv a rd  C oll eg e) , 1946

T he odore  vo n K arm an  A w ar d fo r V ik in g -M ars  P ro je c t , 1976
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M em b ers h ip  on E d it o r ia l B o a rd s

E d it o r ia l B oard , P ro c eed in g s  of  th e N at io nal  A ca dem y of  S c ie n c e s ,
W as h.  D. C. , 19 7 3 -p re sen t

E d it o r ia l B oard , M ole cu la r B io lo gy  R e p o rts , 1 9 7 4 -p re sen t 

E d it o r ia l B oard , B io -S y ste m s , 1 9 7 3 -p re sen t 

E d it o r ia l A dv is o ry  B oa rd , PA AB S R e v is ta , 1 9 7 2 -p re sen t 

E d it o r ia l A dv is o ry  B o a rd , A naly ti ca l B io c h e m is tr y , 1 9 6 9 -p re sen t 

E d it o r ia l B oard , Sci en ce , 19 63 -1 96 9

E d it o r ia l B oard , C u rre n ts  in M odern  B io lo gy, 19 66 -197 2 

E d it o r ia l B oa rd 'a n d  E d it o ri a l A d v is o ry  B oard , B io p o ly m e rs , 19 63 -197 4 

E d it o r ia l A dvis ory  B oard , Jo u rn a l of  M ole cu la r B io lo gy , 19 59 -1 96 6 

E d it o r ia l B oard , B io physi ca l Jo u rn a l,  19 61 -1 96 3

C om m it te e  M em b ers h ip
S c i e n t i f i c  A dvis ory  B oard , S ta nfo rd  S y n c h ro tr o n  R ad ia ti on  P ro je c t,  St an fo rd  

U n iv e rs it y , S ta nfo rd , C a li fo rn ia , 1 9 7 6 -p re sen t

A d v is o ry  B oard , A ca de m y F o ru m , N ati onal A ca dem y of  S c ie n ces , 197 5-p re f

C h a ir m an , N om in at in g C om m it te e , A m e ri c a n  A ca dem y of  A r ts  an d S ci en ce s,
19 7 4 -p re se n t

M em b er of the Bio lo gy  T eam , V ik in g M a rs  M is si o n , N ati onal  A ero n au ti cs and  
Spac e A d m in is tr a ti o n , 1 9 6 9 -p re sen t

In te rn a ti o n a l R e se a rc h  an d E xchanges B o a rd , A m eri can  C ouncil  of  L ea rn ed  
S o c ie ti e s , Ne w Y ork , N. Y. , 1 9 7 3 -p re sen t

C h a ir m a n , C om m it te e on USSR an d E a s te rn  E u ro p e  E xch an ge P ro g ra m , 
N ati onal A ca dem y of  S c ie n ces , 1 9 7 3 -p re sen t

V is it in g  C om m it te e , Bio logy  D iv is io n , Oa k R id ge N ati onal  L a b o ra to ry ,
O ak  R id ge,  Ten n.  , 19 7 2 -p re sen t

M em b er of the C orp o ra ti o n , M ari ne  B io lo g ic a l L a b o ra to ry , Woo ds  Ho le,  
M a s s . ,  1965-p re sen t

M em b er of the L unar and P la n e ta ry  M is s io n s  B o a rd , N at io nal  A ero nau ti cs 
an d Spa ce  A d m in is tr a ti o n , 19 68 -1 97 0

M e m b er o f th e C oun ci l,  A m eri can  A ca dem y of  A r ts  an d S c ie n ces , 19 67-p re se nl

C h a ir m a n  of th e P e rm an en t S cie nce  C o m m it te e , A m eri can  A ca dem y of  
A r ts  an d S c ie n ces , 1967-197 1

M e m b er of the L if e S cie nces C o m m it te e , N at io nal  A ero n au ti c s  an d Sp ace 
A d m in is tr a ti o n , 1970 -197 5

M em b er of th e N at io nal  Sci en ce  B o a rd , 1 9 7 6 -p re sen t
) -
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M em ber  of the U. S. N at io nal  C o m m it te e , In te rn a ti o n a l O rg an iz a ti o n  fo r
P ure  and  A pp li ed  B io physic s,  N at io nal  A ca dem y of S c ie n ces , 19 65 -1 96 7

C om m it te e on C a re e r  D ev el opm en t A w ard s,  N at io nal  In s ti tu te s  of  H ea lt h , 
B eth esd a,  Md. , 19 64 -196 7

V is it in g  C om m it te e fo r B io lo gy  D e p a r tm e n t,  W ei zm an n In st it u te  of  S cie nce , 
19 65 -196 6

E xec u ti ve C om m it te e , D iv is io n  of  B io lo g ic a l C h e m is tr y , A m eri can  C hem ic a l 
Soc ie ty , 1962

M em ber  of  t he  Cou nc il , B io physic a l S o c ie ty , 19 60 -196 9

V is it in g  C om m it te e fo r Bio lo gy  D ep a rt m en t,  Yale U n iv ers it y , 1963

C om m it te e on E xo bi ol og y,  Spa ce  S cie nce  B o a rd , N at io nal  A ca de m y of  S c ie n ces , 
19 64 -196 5

A dvis ory  C oun ci l,  A m eri can  F oundat io n  fo r Con tinu in g E ducati on , 19 62 -1 96 6

P o s td o c to ra l Fel lo w sh ip  B oa rd , N ati onal In s ti tu te s  of  H ea lt h , B e th e sd a , Md. , 
19 55 -195 8

S oci et y  M em b ers h ip

A m eri can  C hem ic al Soci et y , A m e ric a n  C ry s ta ll o g ra p h ic  Soci et y , B io p h y s ic a1 

Soci et y , A m eri can  A sso c ia ti o n  fo r  th e A dvan ce m en t of  S cie nce , 

In te rn a ti o n a l Soci et y fo r th e Stu dy  of  t he  O ri g in  of  L if e , A m eri can  

Soci et y  of  B io lo g ic al  C h e m is ts

P u b li c a ti o n s

A uth or of  over  200 p u b li ca ti o n s in th e fi el d of  m o le cu la r s t r u c tu r e  o f n ucle ic  

ac id  co m po ne nts , n u c le ic  a c id s  an d p o ly nucle o ti des,  p h y si ca l c h e m is tr y  

nT m ic le oti des  an d p o ly n u c le o ti d es , m o le cu la r s t ru c tu re  of  p ro te in s , 

m echan is m  of  p ro te in  sy n th e s is , m o le cu la r bi ol og y of  t he  n u c le ic  ac id s 

x - ra y  c ry s ta l lo gra phy , o r ig in  of  li fe . Bo ok : S tru c tu r a l  C h e m is tr y  and  

M ole cu la r Bio lo gy , Ed.  by  A le xander R ic h  an d N orm an  D av id so n , F re em an  

an d Co. , San  F ra n c is c o  ( 1 968 ).

87-7 69 0  -  77  -  22
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Senator Kennedy. Well, we will want to work with yon and review 
and study this testimony and obviously look at these suggestions.

The board has not reached any decision about the budget cuts, have they?
Dr. R ich. Well, we have just  learned of them, and we have not had 

any formal discussions about them as yet.
Senator Kennedy. OK.
Mr. Boasberg, a final question—did you review the quality  of the 

scientists themselves and the work that, was being funded?
Mr. Boasberg. Well, we looked at secondary sources, Senator, but 

we pointed out the studies that  were conducted by nonprofit groups— 
many of those studies were picked up by Government agencies them
selves. A number were followed by the National Academy of Science 
and we referred to Dr. A on Hippel and Jim Sullivan and a number 
of o ther people who identified studies in pesticides, herbicides, water 
pollution, health, food additives and so forth—many of these studies 
actually changing, as you well know, what our former thinking  was 
about these areas, and have been followed with very serious research 
m the Government agencies themselves and by the National Academy 
of Sciences and we do point that out.

Senator Kennedy. OK.
I think that  about does it.
Thank you very much.
| I he following additional statements were subsequently supplied 

for the record.]
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AMATYC
Am erica n Math em at ical  Assoc ia tio n of  T wo Yea r Colleges

Mr. Chairman, members of the  Subcommittee and S ta ff , I am 

Dr. Joseph E. Cice ro, Profess or  of  Mathematics at  Clayton J r . College, 

Morrow, Georgia, and Pres ide nt of  the American Mathematical Association 

of  Two Year C olleges. Thank you fo r the opportu nity  to  te st if y  at  th is  

hea ring .

The Two Year College has long been the  ste pc hi ld  of  higher  

educat ion.  Although th a t image has general ly turn ed around and Two Year 

Colleges are nro thought of  as an ide a whose time has come, the re are 

vestiges of the ea rl ie r tr ad it io n  th at  continue to  surv ive . In par t,  th at  

is  what prompts th is  test imo ny.  There is  als o a strong de sir e to  st re ss  

the  aff irm ative na tur e of  the American Mathematical Ass ociatio n of Two 

Year Colleges in meeting the  needs of the  Two Year College mathematics 

teache rs and, more impo rta ntl y, the students  they serve.  The Associa tion  

is  dedicated to pre servi ng  the fi ne st  tr ad it io ns of  mathematics education  

and higher  education  i t s e l f  and to  promoting responsi ble  educ atio nal 

programs to meet the needs of the  modem stu dent in  a techno log ica l 

socie ty . Our aim is  to  prov ide a servi ce  to  the  vast community of  studen ts 

enrolle d in  Two Year Co lle ges, by prov iding  a un ifi ed  na tio na l voice fo r a 

segment of the people who serve them: th e ir  mathematics tea chers . I t is  the 

feeli ng  of  the membership of AMATYC th at  tod ay 's so ciety req uires a sense 

of ease with mathematics on the  pa rt  of a ll  jobhold ers, no t ju st  those in  

the pro fessions.

Since i t  appears th at  fi ft y -f iv e  per cen t (55%) of  the American
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College population  is  beginning i t s  hig he r education  at  Two Year 

Col leges, I wish to st re ss  the  gr ea t concern I have with  the issu e of  

whether or  not  the Two Year College ma jor ity w il l occupy a major focus in 

the  Nat ional Science Foundat ion's fine  co lle ct ion of  Nat ional curriculum 

programs. In testimony pre sen ted  to  the  House Subcommittee on Scie nce , 

Research and Technology on February 9th  of th is  ye ar , the Science Edu

ca tio n Di rec torate  st a te d , "Given our ope rati ng procedures and given  com- 

t pl et io n of  most of the laTg e-s ca le,  older pr e-co lle ge  curr iculum develop

ment pr oj ec ts , awards consequently w il l be fo r con siderable  sm aller 

amounts than in  the pa st ".  Regardless of  whether  or not  the  Foundation 

has decided  th at  it s  mission is  completed fo r stu dents  at  othe r leve ls or 

in  othe r di sc ip line s, i t  has ye t to begin in the  are a of  Two Year College 

mathematics stu dents . The educat ion in the  computational  scie nce s of 

fi ft y -f iv e  percen t (55%) of America 's co llege stu dents  ce rtainl y deserves 

b e tt e r support.

In the important are a of  pee r review of educational pr ojec t 

proposa ls,  the re i s ,  in  our ranks,  grea t concern at  the  pre sent time th at  

prop osals fo r support fo r Two Year College mathematics pr ojec ts from the 

National Science Foundat ion are reviewed and eva lua ted  by mathematicians 

who are unaware of the  needs and the  problems of  the  Two Year College 

tea chers . Not only th a t,  but many se nior  col leg e col leag ues  of  ours 

fu the r confuse the iss ue  by iden tif ying  the  Two Year College as simply 

the f ir s t two years of  co lle ge . Such a pi ct ur e is  too sim pl is tic  and 

should inmediate ly serve to di squa lif y an ind ivi du al as a reviewer fo r a 

TVo Year College mathematics pr oj ec t. While I have the gr ea test  res pect 

for mathematical res ea rch,  as an A lge bra ist with  research re su lt s in  Ring
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Theory, I have found the Two Year College tea cher face d with  a se t of  

problems th a t most of our resear ch col leag ues  would not touch.  That is  

amply evidenced by the lack of  appl icat ions  from entre nched un iver si ty  

pro fes sors to  accep t the chal lenge of  making th e ir  l i f e 's  work meaningful 

to  a demanding and s ke pt ical  na tio na l audience which needs th at  work.

The National  Science Foundat ion appears to  be lie ve  th at the  

sp ec ia l needs of  Two Year College stu de nts  w il l be met through non- 

sp ec ia liz ed  pr ojec ts aimed at  tr ad it io nal col leg e stu de nts . I t  would be 

a no n- tr iv ia l exerc ise  to des cribe toda y's  Two Year College stu dent and 

d if fe re nti at e between him and the tr ad it io nal co llege stu dent and the  needs 

and wants of each. The Foundation s ta te s , "Our pr oj ec ts  are at te ntive 

to  scienc e and mathematics educat ion at  the  col lege freshman and sophomore 

or  oth er  leve ls without sp ec ia l reg ard  to  the  .quest ion of  where the  courses 

are  tau gh t".  The Science Education D irec to ra te 's  quoted  response rev eal s 

a dis reg ard fo r the dif fer ence between Two Year Colleges and the  f i r s t  

two years of  oth er  coll eges and indica tes a lack  of  se nsi ti v it y  and a 

press ing  need to  be informed and in st ru ct ed  by th is  Subcommittee.

On the  only curre ntl y funded mathematics curriculum  pr oj ec t 

which the  Science Education Dire ctorate fe el s might meet the  needs of  

Two Year College  stu de nts , they have almost en ti re ly  pr es tig e in st it u ti ona l 

a ff il ia ti o n s fo r the ste er ing committee and the  pr oj ec t s ta ff . This 

info rmation  is  de ta ile d in  appendices of th at  pro pos al. That pro je ct  may 

eve ntually involve National Science Foundation funds in  excess  of one
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mi llion  do lla rs  in the gra nt are a of  mathematics teaching (not re se ar ch ).

I t  would appear reasonable  th at  the  s ta ff  and s te er in g committee of  a 

mathematics teach ing gra nt funded fo r Two Year College students  would 

have su bs ta nt ia l experience with Two Year Colleges and those stu dents  

who se le ct a Two Year College  program and learn from Two Year College 

mathematics tea chers . Although we fin d M.I.T. , Co rnell , Columbia, et c,  

mentioned, not one Two Year College is  rep resented  among a ll  the  di rector s 

and program s ta ff . This was su re ly  known to the  Foundation a t the  time 

th at the  in it ia l award of over fou r hundred thousand  do lla rs  was made. 

Futhermore, a summary of the  funded pr oj ec t appearing in  a rec en t issu e 

of  the  co nt ractor 's house organ made abs olu tel y no mention of Tito Year 

Col lege s. And ye t,  the Science Education Dire cto rate of fe rs  th is  pr ojec t 

as a response to  the  quest ion  of how they are  meeting the  needs of  Two 

Year College stu de nts .

The American Mathematical Assoc iati on of Two Year Colleges 

was suggested in  1974 a t a symposium of  Two Year College Mathematics 

teache rs in  New York Ci ty.  In 1975 the  Assoc iati on was founded. I t was 

necessary  to f i l l  a void which ex is ted between the Nat ional Council of 

Teachers of  Mathematics which serves secondary school mathematics tea chers  

and the Mathematical  Associa tion  of America which serves  senio r col leg e 

mathematics pr ofes so rs . In doing so , AM̂TYC provides a na tio na l convention 

express ly designed to  meet the needs of  Two Year College  mathematics 

teachers . I t  is  represen ta tiv e org aniza tion which reaches in to  each 

Two Year College  to  sample and re fl ec t the  profes sio na l feeli ng s of  the 

Two Year College mathematics tea ch ers. I t prov ides  a un ified  na tio na l
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voice fo r Two Year College mathematics teachers on m atte rs of  educ ational 

p ri o ri ty . I t fo ste rs  and promotes profe ssi onal rec ognit ion  fo r Two Year 

College mathematics tea chers . I t  prov ides a na tio na l forum to  exchange 

ideas and promote in te re st  in  mathematics and mathematics educat ion.

Since i t s  founding, AMATYC has experienced rap id growth and has held two 

resoundingly suc ces sfu l conventio ns. Both the Chicago meeting of  1975 and 

the  San Francisco meeting of  1976 echoed the  same fee lin gs  of  concern 

which took shape as the follo wing unanimous res olut ion:

Resolved: In review pane ls se lected  to read  proposa ls 

concerning teaching  (as opposed to  non- teaching rese arch) 

at  Two Year Col leges,  f i r s t  hand experience in  teaching 

at  Two Year Colleges should  be regarded as a ba sic com

petence on the  par t of  the  reviewer.

The token addit ion  of  a few Two Year College teache rs to the 

Nat iona l Science Foundation peer  review pane ls,  or the donation of pieces 

of equipment to  Two Year Colleges among ot he rs , cannot hide  the fact  th at  

the Two Year Colleges are  dese rvin g of  th e ir  f a ir  pro portionate  share of 

N.S.F. Curriculum Programs, N.S.F.  Review Panel pa rt ic ip at io n and other 

N.S.F. ac ti v it ie s from which we have been tr ad it io nal ly  excluded.

Ear lie r I quoted the  Science  Education Di rec tor ate  as follo ws, 

"Our pr ojec ts are at te nt at iv e to  science  and mathematics educ ation at  the 

co llege freshman and sophomore or  othe r leve ls without sp ec ia l rega rd to 

the que stio n of where the  courses are tau ght ". I fe el  conpel led to remind 

the Subcommittee that  i f  th is  is  so , the National  Science Foundation peer
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review committees on higher  educat ion ought to be co ns tit ut ed  in  the

majority by Two Year College tea chers  in  re fl ec tion  of  the pro portio n of

American co llege stud ents whom we se rve.

Unt il now, my testimony has been of a ra th er  genera l na tur e 

re la ting  to  AMATYC and the Science  Education Di recto rate of the  Nat iona l 

Science Foundation.  My remaining testimony w il l be di rected  to  fiv e 

par ti cu la r areas.

1. The ways in  which NSF Funding af fe ct s the area 

surrounding the re ci pi en t in s ti tu te .

2. House document HR 94-930, which st re ss es  gr ea te r 

fl ex ib il it y  in  Education Dire cto rate gu ide lines to 

enhance the  e li g ib il it y  fo r funding of  a gr ea te r 

number of Two Year Colleges in a ll  are as.

3. A more de ta iled  look in to  aspects  of  the  peer  review process

to  which I re fe rred  pre vio usly,  in li ght of  S.3202 Testimony in  1976

4. A typi ca l hy po the tic al sequence of  even ts th at  might happen

to  the  fa cu lty  of in st itu ti ons in your respec tiv e congressional 

d is tr ic ts , shou ld they apply fo r Education Di rec torate  fund

ing without already possessing  Education Di rec torate  funding.

5. The need fo r an expedi ting  agent or  Ombudsman, respon sib le 

d ir ec tly  and sol ely  to th is  Subcommittee and it s  counter 

pa rt  in  the  U. S. House of  Re pre sen tat ive s. An of fic e which 

sh all  serve as an ef fe ct iv e communications lin k and arb it er 

between the  Foundation and in di vi du al s, . in st it ut io ns and 

consumer groups in ma tter s over which th is  committee has 

ju ri sd ic tion . The co rr el at e need fo r th is  Subcommittee is  to  

encourage the Education Di rec tor ate  to  es tabl ish "Peer Review" 

panels  con sis tin g of tru e pe ers.
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In funding programs through scho ols and co lle ge s, the NSF 

or oth er Federal agency se ts up a mutually be ne fici al  arrangement . From 

the agency's sta ndpo int , it s  gra nt of $5000, $20,000, $100,000 or more 

of fe rs  great  leverage.  I t can bring with i t  extensive  unpaid involve

ment of the  teache rs , stud ents and fa c il it ie s  of a re ci pi en t in st it u ti on  

with  a mu ltim illi on  do lla r annual budget.

From the  in s ti tu ti o n 's  sta nd po int, the re is  the  "ind ire ct  

cost"  fig ure.  Obtained through nego tia tio n with the U.S. Government, 

th is  fig ure va rie s from recipi en t to  re ci pi en t but usu ally li es between 

th ir ty  percen t (30$) and seventy perce nt (70$) of the sa la ri es  paid  

out under each pa rt ic ula r funded program. The in di re ct  cost is  paid to 

the in st itu ti on  by the agency, above and beyond the sa la ri es  and fri ng e 

be ne fit s of the  pr oj ec t s ta ff  themse lves.

The in di re ct  cos t fig ure is  ar rive d at  by computing the typi ca l 

overhead cos ts a t th at  in st it u ti on , costs  such as space, lig ht in g,  he at , 

telephones , bookkeeping, maintenance and so fo rth.  However, since the  

in st itu ti on  usua lly  does not ac tuall y add on more bu ild ing s to house 

the temporary funded program, the in di re ct  cost also serves another 
functio n.

In di re ct  cos ts co ns tit ut e one way in  which the  United States  

Government sub sid ize s the running of edu catio na l’ in st it u ti ons.  By 

help ing to keep th at  in st itu ti on  af lo at  and vi ab le , these payments and 

the grants  themselves serve als o to  bols te r the  economic wel l-be ing of 

the area in  which th at  school is  loc ate d. Thus, the in di re ct  cos t 

ass oci ate d with a s tr ic tl y  rese arch  or curriculum  pr oj ec t w il l als o be ne fi t 

pro portionate ly the school and it s  loca l community.

*
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The Moudy Report of  1975 poin ted out th at  twenty yea rs ago 

the Nat iona l Science Foundatio n's educ ation ef fo rt s were trai ne d on what 

one might ca ll  "upper 5%" stu de nt s.  These "upper 5 V  stu dents  could 

usua lly  be found at  ju s t those places  where the fr on ti er s of  scie nce  

i t s e l f  were being pushed back. One thin ks of the  Ivy League sch ool s, 

Caltech,  Chicago, MIT and so fo rth.

Then, during  the  1960's and ea rly  1970"s, both  America's 

edu cat ional system and he r governmental p ri o ri ti e s  fo r education became much 

more democra tic. Colleges were founded and flo ur ish ed  whose cl ie nte le  was 

not  the tr ad it io na l stu de nt but ra th er  the average taxpayer and hi s fami ly. 

These ent ering stu de nt s,  like most Americans, were not  the  end product 

of  a col lege pre paratory  program. In genera l they had a b it  more experienc e 

in  the world,  le ss  formal educat ion, somewhat hig her age, and a more job 

ori en ted  approach in  se lect in g th e ir  courses and even th e ir  co lle ges.

In sh or t,  they were d if fe re nt  from s tud ents at  the un iv er si 

ti e s , and they wanted and obta ined a col leg e leve l educ ation in in s ti tu 

tio ns  more su ite d to  th e ir  lea rning background and th e ir  more mature l i f e 

st y le . For instan ce , an English  li te ra tu re  major a t MIT might en ter 

coll ege  having fin ishe d his or her calcul us in  high  school with advanced 

placement cr ed it . But an employed tec hn ician  who wanted to  advance to  a 

tec hnolo gis t t i t l e ,  might ins tea d choose to take courses a t hi s or her  

loc al two yea r co lle ge , which would te s t th at  wo rke r's en ter ing  sk il ls  

and might very we ll s ta rt  the worker of f with  regu lar  courses conveying 

basic  ar ith meti c sk il ls .
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In the end, the tec hn olo gist with  the one yea r ce rt if ic a te  

or two y ear  term inal degree would tu rn  out to be much more a pr ac tic in g 

sc ie n ti st  than the English li te ra tu re  major at  MIT. But the techno log ist  

would probab ly shun the pr es tig e in st it u ti on  pr ec ise ly  because i t s  senio r 

pro fes sor s were averse to teac hing ba sic computa tional sk il ls  and, fortu na tel y 
for themselves and these  stud en ts,  general ly did not have to because  th ei r 

own stu dents  tend not to have th at  par ti cu la r lea rning need. #

The no n-el ite  studen t re al iz es  something th at  we can a ll  keep 
in  mind: A two year  coll ege  educat ion is  not the  same thin g as the  f ir s t 
two y ears of col leg e. This d is ti nct io n  holds  whether a studen t ac tiv ely 

seeks a sc ie n ti fi c  career  or ju st  wants to  gain  the knowledge necessary to 

get along be tt e r in our technolo gic al society.  Today the  two yea r col lege s 

en ro ll more Americans st ar ting  th e ir  postsecondary  education  than a ll  other 
in st itu ti ons of higher lea rning combined.

The House of Represen tatives  re al ized  the uniqueness of the 

two year co llege approach when on March 18, 1976, i t  stat ed  th at  "an increas e 

in funding pri ori ty  of community and juni or  col lege s is  recommended" for 

science  education  programs. Perhaps to  coun terba lance  Education Di rec tor ate  

o ff ic ia ls ' fam ili ar ity  with pr io r gran tee s a t oth er in st it u ti ons,  the 

House went ex pl ic it ly  on to encourage "g reater  fl ex ib il it y  in  program guide

lin es  to enhance the e li g ib il it y  of  a gr ea te r number of two-year co lle ge s."
(HR94-930) During the same month, the  Dir ector of the National Science  

Foundation presented th is  Subcommittee w ith a se rie s of  memoranda, 0/D 76-10,
11, 14, which mandated fa irn ess and balance in the pee r review process, an 

ac t which promised to recogn ize the  new p ri o ri ty  of two year co llege education 
as st re ss ed  by Congress.

4
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Available from the  minutes of Subcommittee Hearings on S.3202, 

the ci te d memoranda promised ready feedback to  proposers "Testimony pages 

230, 234": Acq uisi tion  of appropria te clar ifyi ng  informat ion from proposers 

aft e r tra ns m itt al  of pe rt in en t portions of reviews (page 34): and review 

panels both aware of the  prop osals ' soc ial/ env ironmental impact and com

pe tent ly  represent ing  "Each of  the  pr inciap l in s ti tu ti o n a l,  edu catio na l, 

reg ion al or other elements of  the  rel evant communities which might be 

af fected  by the pr oj ec t" , (page 238). To assi st  NSF Offi ce rs  in se lect ing 

review pan els , the memoranda went on to  st re ss  such par ti cu la rs  as "concerned 

publi c"  rep res en tat ion  (page 240), female represen ta tio n (page 241), and the 

importance of rep or tin g the  compensations made fo r si gn if ic an t bia ses  on 

the  pa rt  of review ers (page 238).

Unfor tunate ly,  over the la s t yea r since those in st ru ct ions  reached 

the NSF, the Two Year College mathematics teache rs have heard occasional 

compliments from the Science Education Dire cto rate bu t seen l i t t l e  su bs ta nt ia l 

changes in po lic y.  The National Science Foundation s t i l l  has never funded 

a major mathematics curriculum program geared  to  the  two yea r col lege stu dents  

(who in 1977 co ns ti tu te  the majori ty of those en terin g co lle ge ).

Because of  the  charge of th is  subcommittee is  the overs igh t of the  

National Science  Foundation, i t  seems very appropria te to  brin g to  you 

some factu al dat a re la ting  to th at  ove rsight fun ction . Although the General  

Accounting of fice  has publi cly  revealed ins tan ces of  Science Education 

Di rec torate  fav ort ism  in the pa st , I be lie ve  th at  th is  yea r is  the f i r s t  

time any prop osal wri te rs  have per mi tted a pr ofessio na l socie ty to  c it e  

th eir  NSF case hi stor y in support of publi c testimony before  a subcommittee 

of the United State s Senate .
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I w il l re fe r to two d is ti n c t NSF case h is to ri es:  The "New 

S ta ti s ti c s" , co-sponsored  by AMATYC, and the  reques t of NSF fund ing, to 

inc rea se ci rc ul at io n and av a il ab il it y , by the MATYC Jo ur na l. I have had 
no dir ec t per son al involvement in e it h er of these cases and they both 

occurred pr io r to  my assuming the  pre sidenc y of the American Mathematical 
Associatio n of  Two Year Colleges. Let me underscore th at  no sp ec if ic
act ion  is  ei th er  requested  or expected to  be taken by th is  subcommittee *
on these cases, and th at  th e ir  det ai ls  are  ci ted here with  the sole 
purpose of informing you and oth er readers  of th is  testimony th at  such 
thin gs ac tual ly  have happened.

Since the members of  th is  Subcommittee, the fu ll  Human Resources 
Conmittee and the United State s Senate i t s e l f  needs the  fact s re ad ily  avail ab le 
in order to have the most ef fe ct iv e po ss ib le  de lib er at io n,  I of fe r to  supply 
documentation to  support any sta tem ent, although the stateme nts are  presen ted 
in gene ral lypo thet ical  terms to  expedite the  reading of  them.

For the  hear ing reco rd of the  Subconmittee, I am supply ing 

annotated versions of two ed it o ri al s from the MATYC Jou rna l in which the 
ed ito rs  exp lain  how th is  Two Year College proposal came to be decided on by 
non-two yea r col lege persons in conp et iti on  with  the proposers.  I al so  supply 

a one-page summary of a curriculum program "the New S ta ti st ic s"  in which 
the re appears a tab ula tio n of goals . Many of  these goals  appeared in the 
or ig inal  pro pos al. 1

1) Goals: 1 (page 9 of 1974 prop osal) , 2 (page 10) , 3 (page 11) ,
4 (page 8) , 6 (page 2),  10 (ant ic ipated  on pages 1-11), 11 (page 8) ,
12 (page 1) , 13 (page 4) , 14 (page 3) , 15 (page 3),  18 (pages 6, 10) and
19 (page 4).  

w
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A very ba sic  pr in ci pl e of  s ta ti s ti c s  is the  concept of  sampling, 

the re al iz at io n th at  you canno t make a si lk  purse out of a sow's  ea r,  th at  

i f  a very expensive and time-consuming process re su lt s in  the  co lle ct io n 

of  wrong or ir re le va nt  da ta , no amount of  fix ing up la te r is  going to 

conver t i t  in to complete and pro perly  represen ta tiv e data.  The perenn ial 

"NSF peer review" problem in  the  broader terms of  s ta ti s ti c s  is  sampling.

This ide a of hon est  and complete sampling is  abso lut ely  cruc ia l 

in  the  NSF proposal review process, because  the  ru les s ta te  th at  dec isio ns on 

proposa ls are to  be based on evidence found so le ly  in  the  wri tte n comments 

of  anonymous peer rev iew ers , plu s the sp ec if ic  responses  of  the  proposers to 

sp ec if ic  questions ra ised  by these reviewe rs. Po ssi ble  co nfl ic t of in te re s t,  

as noted  in the MATYC Journa l ed it o ri a ls , is  only one obvious face t of  th is  

process. A le ss  obvious face t is  th at  NSF reviewers of a two y ear  col leg e 

prop osal  may not  even unde rstan d it s  main p oint s.

I f  you submi t a proposal fo r one or two hundred thousand do lla rs  

in computerized in st ru ct io n , videotap ing , and othe r spec ia liz ed  media 

pro cesses ; and i f  in  two consecut ive submiss ions the  Foundation does not 

se le ct  any "peer rev iewers"  fo r th at  prop osal who can be id en ti fi ed  as 

having spec ia liz ed  media ex pe rti se ; then in two cons ecut ive NSF dec isio ns 

those hundreds of  thousands of do lla rs  w il l be awarded or  denied without 

the be ne fit  of any allowable informed in put whatsoever.

I f  you organize  an edu cat ional consortium which ex pli ci tly  inc ludes 

between ten  perce nt (10") and fi ft ee n  percen t (15") of a ll  the  women's 

col lege s in the  na tio n;  and i f  the  "peer review" panel not only is  devoid  

of women’s college  facu lty , but  does not even con tain  any women; then the  

spec ial  women's con sidera tions w il l not re al ly  receive competent review
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even though the review and decis ion  take place during In te rn at io na l 
Women's Year.

I f  your de ta ile d plans fo r improving in st ru ct io n a t the  
elementary and high school leve l nationwide have the ac tiv e suppor t of  the 
app rop ria te profe ssional so c ie ti es,  many key leader s in th is  fi e ld , and 
edu cat ional of fic er s in seve ra l st a te s and Canada; but  i f  the  "peer review" 
panels on two consecutive prop osal submissions do not con tain  any ordinary 
schoo l tea ch ers, school ad min ist ra to rs , or paren t associat ion represen tat ives ; 
then  the  review panel is  very likel y  to be qu ite  incompetent on the releva nt 
is su es , whether i t  generously recommends funding the program or no t. If  
performed in  accordance with  NSF ru le s , no amount of  subsequent ana lys is of 

these pee r reviews w ill  era se the  fa ct  th at  the  da ta co lle cted  is  not a 
represen tat ive sample of informed ex pe rti se .

Many stud ents en ter Two Year Col lege s, Women's Co lleges, Black 
Colleges  or  Hispanic Colleges wi th a fe ar  of  mathematics and without 
tr ad it io nal  high school  trai ni ng  in  mathematics or the  be tte r-p repa red 

stud en t's  fasc ina tio n with math-fo r-m ath' s sake.  They are  qu al itat iv el y 
dif fe re nt  from the tr ad it io na l co lle ge  preparatory  stu dents .

I f  you propose a complete educat ional system bu il t around the 
removal of ba rr ie rs  encountered by most studen ts at  two yea r co lleges but 
by re la tivel y  few stud ents a t se le ct  col leges and un iv er si ties ; and 
i f  your review panel  of  nine  "peer revie wers" contains only one true  peer 
possessing  su bs tant ia l teaching  expe rience with  two yea r college stu dents ; 
then the  vast majority  of these reviewers w il l not possess su ff ic ie nt 
fir stha nd  experience with stu dents  in  the  ta rg et  pop ulation  even to
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understand clea rly  why they pe rson all y each approve or  disapprove of  the 

ba sic th ru st  of your program. I sus pect th at  th is  lack  of understanding 

was als o a t work in the  si tu at io n  to which the  MATYC Jou rna l ed it o ri al s re fe r.

Fi na lly , i f  you propose to  improve the  teaching of  a mathematical 

subje ct which is  as we ll-de fin ed  as elementa ry algebra and a t an e le 

mentary lev el equally  ina pp ropr iat e for rec eiv ing  complicated  major inf luxes 

of "s ta te  of the ar t" ; and i f  most of your "peer reviewers" sp ec ia liz e not 

in  teac hing  but  ra th er  in  th eo re ti ca l research or in  "s ta te  of  the  ar t"  

ap pl ica tio ns ; then you have the  worst problem of a l l.  The problem of incom

petence masquerading as competence.

This misplaced ex pe rt ise may be the  paradigm of Education Di rec tor ate  

review panels . In forming i t s  previous review pane ls,  the  Education Dire cto rate 

has violated  the most ba sic pr in ci pl e of s ta ti s t ic s , the need to  sample from 

the  populat ion of in te re st . A lopside d "peer review" panel lik e the one 

describ ed w il l cont inue to  give you misleading dat a even i f  i t  is  doubled, 

tr ip le d  or quadrupled in  si ze.

A ba sic  misunderstanding of  th is  pr in ci pl e of  represen tat ive  

sampling may als o exp lain why NSF edu cat ional programs fo r average studen ts 

a t ordinary  in st itu ti ons are so oft en  wTi tten and ed ite d a t think tanks ti ed  

to  pr es tig e in st itu ti ons and then fi e ld  te st ed  on very we ll prep ared  stu de nts.

This penchant fo r reviewers from pr es tige  in st it u ti o n s,  pr es tig e 

grantees and pr es tig e try ou ts may be acceptable in  othe r areas which the 

National Science Foundation serves. But i t  is  extrem ely bad sc ie n ti fi c  

pr ac tic e when app lied  in  exact ly the  same way through the  Science Education 

Di rec torate .

87-76 9 0  - 77 -  23



340

- 15 -

I t is  pos sib le th at  sci enc e education  might be ne fit  from a fresh 

and cons tru cti ve  s ta rt  under the  aeg is of  an agency or  agencies which 

have gr ea te r expertise and a gr ea te r awareness of the  edu cat ional needs of 

the majori ty of the American peo ple . This sep ara tio n could be of  be ne fit  

to  the na tio na l in te re st  not only  in  terms of educat ion, but al so  in re 

moving the  key di st ra ct io n from NSF's primary mission of sc ie n ti fi c  research
Aand development.

However, even i f  every  member of th is  Subcommittee were to agree 

th at  removing the Education Dire ctorate would streng then the re s t of  the 

National  Science Foundation,  sch edu ling  con sidera tions might preclude such 

act ion  on the FY 1978 budget . In more immediate terms, th is  Subcommittee 

could help to correct the Peer Reviewer Problem by issuin g a cl ea r statement 

encouraging be tt er  represen tat ion  beginning now. Other viol at io ns  of  fa ir  

procedure would ca ll  fo r an Ombudsman within the National  Science Foundation 

respon sib le di re ct ly  and so le ly  to  th is  Subcommittee and it s  cou nte rpa rt in 

the U. S. House of Re pre sen tat ive s, an of fice  which sh al l serv e as an 

ef fe ct iv e communications lin k and arb it e r between the  Foundation and in divi du als, 

in st itu ti ons and consumer groups in  matter s over which th is  Subcommittee has 
ju ri sd ic tion.

Since an NSF Ombudsman could als o deal with  non -edu catio nal un its  

of the Foundation, I want to  emphasize th at  my testimony concerns  only the 

Education Di rec tor ate , during the  perio d from 1972 to  1977. To the  best of 

my knowledge, the s tr ic tl y  sc ie n ti fi c  research ac ti v it ie s of  the  Foundation, 

under Di rec tor  H. Guyford Stever  and hi s suc ces sor , Acting Di rec tor  Richard

A
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C. Atkinson,  have been ca rr ie d out with  dis patch  and excellence.

Analogies between educat ional RfjD and sc ie n ti fi c  R§D are  of  course

po ss ib le . But the changing p ri o ri ti e s of  education are so ci al ly  determ ined,  

whereas sc ie n ti fi c  R§D is  inf luence d gr ea tly  by the  avail ab il it y  of 

na tu ra l resources, the  defen se needs of  th is  and othe r na tion s, and oth er  

ex ter na l cons ide rat ion s. Energy resear ch appears  to  be with  us permanently,

•  whereas a par ti cu la r educational p ri o ri ty  can be phased out in  a yea r or two.

For two and one ha lf  years a sing le  program ide a has been 

sh ut tle d back and fo rth ins ide the NSF Science Educa tion Dire cto rate.  Perhaps 

the tim elin e given  below ty pi fi es  the  usu al treatm ent  received by new ap pl ica nts  

to  NSF's Education Di rectorate.

To focus on new appl ican ts,  ra th er  than repe at  awardees, is  important 

fo r two reasons. From a sc ie n ti fi c  sta nd po in t, tr u ly  inno vat ive ideas some

time issu e from persons  no t already rec eiv ing  NSF funds. From a standpoint  

of fa irne ss , I be lie ve  th at  i t  was the "new fac es"  na tur e of  the  ap pl icat ion 

discussed here  which pu t i t  in  a two and one hal f year  hold ing pat te rn , whi le 

sim ila r proposals  by fam ili ar  NSF fri en ds  were approved in  per iods ranging 

from 20 days to  tiro months.

Quoting from the  Science Education Dire ctor ate:

"The purpose of the  pre lim ina ry propos al is  to  enable  the  s t a f f . . .  

to  provide whatever  feedback is  necessa ry to  ensure  th at  a formal 

proposal w il l be prepared in  the  be st  po ss ib le  w ay ... .

There are  no fix ed dea dlin es fo r the  submission of pro pos als .

The s ta f f  w il l make every ef fo rt  to  respond  to  pre liminar y 

proposals within si x weeks of re ceip t. "

Eight and one ha lf  weeks a ft e r a Two Year College appli cant subm itted 

a prel iminary proposal,  the Education Di rectorate wr ote. to  say th at  they were not
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going to  respond to  the pre lim ina ry proposa l.

The Dir ect ora te st a te d  in  th is  and a follow-up le tt e r  th at  the 

dec isio n of  whether or no t to  fund the  program was going to  be delegated 

to  a competing appl ica nt,  a group serving a to ta ll y  d if fe re nt studen t 

cl ie n te le , which the Di rec tor ate  describ ed as a "F ra tern ity " and to  which 

i t  gave funding fo r meetings and a repo rt.

"I f (your ideas) rece ive  su pp or t. .. and th is  approach is  *

recommended as one to  which we should  give  high p ri o ri ty , 

then we would be in  a po si tio n to  encourage you to  submit 

a formal proposal. As I st at ed  in  my ea rl ie r le tt e r , your 

prospectus is  being se t aside fo r the  time be ing ."

There were cl ea r iss ue s her e of tra nsference of au thor ity  and lik ely 

co nf lict  of in te re st . Moreover, i f  you have spent your time and ef fo rt  in 

developing a system of good ideas which is  unique and might be fundable , 

i t  is  irksome to be to ld  th a t you must share these ideas with  a competitor 

before  the funding agency has even consented to  honor the  guidelines and 

respond to  your prop osal .

But i f  NSF sends you two le tt e rs  saying you must submit your ideas  

to  your competitor  in ord er to  remain in  cont enti on fo r funding; and i f  you 

want to  remain in  cont enti on fo r funding, you submit .

Over the  next ye ar , the  Two Year College  appli can ts donated a lo t 

of th e ir  free  time to  make th e ir  com pet ito r's pr oj ec t more of a succ ess.

Af ter  a time-consuming summer meet ing,  and as the rev ised comments to which 

they must respond became fiv e weeks overdue, the competing gra nte e refused 

fo r weeks to  answer the le tt e rs  asking what the deadlines were. They sought

•
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help  from the  National Science Foundation ; the Foundation wrote  back , 

st at in g th a t,  since the comp eti tor 's gra nt lacked

"s pe ci fic  pro visions  fo r handling correspondence, we are  

not  in  a po sit ion to  mandate any stan dard s fo r timely response 

to  communications."

This exchange took place sh or tly  a ft e r the competi tor and NSF had been on 

the telephone concerning the  comp eti tor 's proposed new, la rg er  gran t.

The Science Education Dire cto rate agreed  to  respond  to  an 

amended form of the pre lim inary proposal.

A month la te r , the Education Di rec tor ate  sent  back a rep ly which 

was admitted ly "not exh austive", appeared to  have mis -read key passages, 

and in  no way resembled "whatever feedback is  necessa ry to  ensu re th at  a 

formal proposal w il l be prepared in the be st  po ss ib le way." Since they had 

wai ted nine months fo r th is  feedback and alre ady  dis clo sed th e ir  unique id ea s, 

the  app lica nts  ca lle d the  Di recto rate to  tr y  to  get the  promised "feedback 

nec ess ary ."
A week la te r , the  Science Education Dire cto rate represe nta tiv e 

wrote himself  a note  concerning th is  req uest fo r feedback:

"The le ss  we t e l l  [[them]] about sp ec if ic  things th at  

should go in to  a proposal  the b e tt e r. "

Af ter  purchasing copies of old  gra nt ap pl ica tio ns  from NSF to  see 

what should go in to  a pro posal , the Two Year College  appli cants  no ticed  th at  

most of the major ones were sponsored by an appropria te pro fes sio na l so ci ety.  

They fe lt  th at  the American Mathematical Assoc iat ion  of Two Year Colleges 

(A'iATYC) was the app ropriat e pr ofessio na l society to  sponsor  th eir  con

sortium of over one hundred col leges and sch oo ls,  in  fo rty -fou r st a te s.
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When approached, the  govern ing board of  the  American Mathematical 

Associatio n of Two Year Colleges vote d unanimously to  co-sponsor th is  pr ojec t.

The two year  col lege ap pl ican t put  fo rth  the  whole consortium 

program before  a room of 100 professors at  the  October 1975 AMATYC meeting, 

and sent a fi na l le tt e r  of tr an sm it ta l to  the Science Education Di rec torate :

"We have taken care  to  ensu re a wide geographical 

represen tat ion , with sp ec if ic  inc lus ion  of audiences 

tr ad it io na lly thought  to  be poor risk s in  mathematics

education ; e .g .,  women, minor iti es , and adult s who have 

been out of  school fo r some tim e."

The two y ear  col lege ap pl ican t sent NSF an extensive  packet concern

ing the ce nt ra l s ta ff 's  tra ck  rec ord  in adm inis tering programs.

The packet showed th at  among the  si x main di re ct or s there was 

more than one hundred mi llion  do llar s of  tra ck  record  in  running and eva lu

at ing  edu cat ional programs, an amount la rg er  than the  Educational Di rec torate  
annual budget.

Afte r some time, a recommendation fo r de cl ina tio n (NSF form 9) 

was w ri tte n,  centered about lack of  tra ck  record.

Clear ly,  app ropriat e cl ar ifyi ng  informat ion sup plied by the proposers 

was not used in the manner des cribed  on page 34 of the March 1, 1976 hearings 

tr an sc ript  of th is  Subcommittee.

By co nt rast,  a proposal from a curre nt Education Di rec tor ate  

grantee strongly  resembling the two yea r coll ege  ap pl ican t's  Goals: 16 

(t hei r A), 1 (t he ir  B), 18 (t hei r C) and 10 (t hei r D) was

1. rece ived  by the Education Di rec torate  on or about April 2, 1976.

2. reviewed by the  D irec to ra te 's  reviewers on or about April 22, 1976. *

3. confirmed by a Di rectorate s it e  v is it  on April 26, 1976.
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4. announced formally on June 30, 1976, the  day before the  

program st art in g  dat e and the  la s t day of  the gr an te e' s 

pr io r NSF Education Dire cto ra te award.

Thus, the pr es tig e co lle ge  in side r obt ain s a te nta tive dec isio n 

on a non-two-year- col leg e program in  about thr ee  weeks, whereas a na tio n

wide consortium of oth ers  wa its  fo r two and one hal f yea rs with no fina l 

dec isio n.
In view of evidence pre sente d he re , the  American Mathematical 

Assoc iation of Two Year Colleges suggest th at  you adopt a re so lu tio n sim ila r 

to  the  following: This Subcommittee encourages the  Nat ional Science Foundation 

to  es tabl ish a po li ty  of  having people expe rienc ed in Two Year Colleges 

co ns tit ut e the ma jor ity in  Review Panels fo r proposals from Two Year Col lege s, 

and to  inform the Pres ide nts  and Heads of Science Department at  Two Year

Colleges th at  th is  po lic y is  now in ef fe ct .

A second ste p is  the  establ ishm ent  of an Ombudsman within the 

National Science Foundation responsi ble  d ir ec tly and so le ly  to  th is  Subcommittee 

and it s  cou nte rpa rt in  the  United States  House of  Repre sen tat ive s.

In conclusion, I recognize th at  a large  par t of  th is  testimony speaks 

to  d if fi cu lt ie s encountered by two separat e groups of two yea r col lege tea ch ers. 

However, the American Mathematical Assoc iation of  Two Year Colleges prefers 

to  disp lay an af fir mat ive postu re.  I t is  my in te nt io n and the consensus of 

a ll  members of the Ass ociatio n to whom I have spoken to  provide adv ice , support, 

profe ssional ex pe rti se  and as sis tan ce  to any and a ll  agenc ies of the  United 

Sta tes  Government which provide fina nc ia l or othe r support  fo r educat ion a t 

the two year co llege or other le ve ls . I t  is  our de si re  to  es tabl ish an 

atmosphere of  coop erat ion and confidence and serve as a communications lin k
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between the studen ts and mathematics teache rs whom we serve and the gover- 

mental agencies and Congress who serve the same peop le.

On beha lf of the  membership of AMATYC, I wish to  of fe r my 

graditu de to the Senate Subcommittee on the National  Science Foundation fo r 

the  opportunity to te s ti fy  on these matters re la ting  to  the  National Science 

Foundation and of fe r the ser vic es of AMATYC on any fu ture  testimony the 

Committee may desir e from Two Year Colleges . «

Re spe ctfully,

Dr. Joseph E. Cicero 
Pre sid ent - AMATYC

Enclosures

♦
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M/ffYC  V^'inre^l<i7<ayVo_L/t)j Mot

EDITORIAL
NSF FUNDING (CO NTINUE D)

Since  ear ly 1972, T he MATYC Jou rnal has at tempted  to rece ive financial sup
por t from the  Na tional Science Fou ndat ion in ord er In caver its ever  in trc .’.Mng_ 
circula tio n.d em ands., 1 wo p rop osa ls hav e been  subm itte d and, as our rea dc is are 
awa re, both base  been un fav orab ly rece ived . We beli eve  that ti n's is ju hwip ..ly 
due to the selectio n pro cess by wh ich  i/mTorsit?/ pe op le seryetl as the  pi in  ov 
ref ere es of two-vca i college projec ts (se e ball 1974, \  ol. S, No. 3 ed ito ria l).

Hecent lv, the National  Science Board (N SB ), the  nationa l poli cy-making body 
for the  NSE, has adopted  a reso lut ion  des igned , "to assu re that the  Peer  lb o iew 
proc ess helps the effec tive eva lu at ion ol proposals with  tin- fai rest possible ti . a<- 
nien t of each ind ividu al and  tlie  broadest possible pai tic ip rtion of _s(J c’i lkl->'f s— '.'id 
othe rs.’’ Wc  wh olehea itcdlv  end orse this proposal an d feel tha t it can only allow 
a gre ate r “shaic of the  pie ” for TYC mathem atic s educators.  We lam ent the f.n ; 
th at T he MATYC Jou rnal was un fortu nately not able  to ceme un der this ie^ lo
tion durin g the years  1972-1973 when its proposal for fun din g was first ini tiated.
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Mfyc , fall

COMMUNICATIONS

‘‘There arc p erha ps fcic  phenomena of man's life ichich arc of 
greate r concern to  more of his number than communication.” 1

The concept of communications is very imp ortant to the teache r since 
the essence of his professmn as a teach er is to communicate. To be a  good 
teacher, he must communicate well on several levels, lie  must communi
cate with his students,  and must allow the students  to communicate with 
him as a teacher. They must understand  each other, and there  must be 
a free How of info rmation  between them. As an educa tor, the teache r 
must communicate with the adminis trat ion of the college ami make pro
visions for the adm inis trat ion  to communicate back so tha t there can be 
communication and und ers tanding between them. Fu rth er , as teachers  
and educators, faculties at two-year  colleges must communicate with each 
other .

• As mathematics teach ers, we have many problems unique to the two- 
yea r college movement. These problems, many of which have been defined 
only in the last yea r or two, have defied solutions for many years  by many 
experts  in the field. Per hap s some of these problems have been solved 
somewhere in the United States;  or  failing a ttem pts  a t solving a par ticu lar 
problem may have beer, noted. It is our responsibili ty as a journal to 
communicate so that  teache r successes may be passed on and avoidance 
of the repetition of failures may be realized.

Communication is the main theme of THE MATYC Jo u r n a l Com- 
niumca ti'>11 is our pu rpose! We hope this JOURNAL is ami will continue to
bo a iie-tiiiS ot_comm on 1' a ‘ im/ fr om tea cher to tea ch er  so that  we can

" 1 . id1 mifv. and solve -.ome of the  many problems that face the two- 
ye ar  coiioge mathematics  1 e.-.chcr. The s tall of THE MaTYC J ournal now 
consis t s of over 3(1 * wo.year college faculty  who a re involved on a daijy basis. 
with })•' .bleats corifr<-i;t i ng tlicpj. wo-vear college teacher^  Inr lm led juno nj^  
t r e st ab a re the  re gi on; d I cj lit ers, w 1 m me.y_t-qyi.-ip .1 ? state s. Fy qn t u a ljy_ all 
sta tes v. ill he rcpn-.-cntci b y r ey ion a l_e, ht ors. Th i s~_u ni' j u e f eat u re. of 
T in t MviYC Jo ff. x  a; ema  il's our~ j.vub'jcaFqn^t.o .lye resp ons ivc^to th ^ 
r.ceils of ;• 11 of the va rio us  provin<■ ia 1 in! eres ts anio ng T vc' s Jthroug bou t 
th~- C":i::| ry.

( )v .t h e  past years T lIE Matyc Jo t:ItNAL huis gr<nvn into a pn-stigious 
publication  with a circulation of over 2,200, Subscribers come from eayh i
of tjo- :.f’y stab-s.. The futur e is bright ! Communication is the key, and 
with The Matyc Journal all Tyc math facul ty have the key at the ir 
disposal.
1 T ha yh r, Lee, Com mun ieat ia H Theo ry  am i li t m a rc h,  Char les C. Thonms,  I’ub., Spr ing- 
field, Illinois, lt'l)7.

4
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M t o y c  r A L L  t i r f ,  V o ! ^

ED IT O R IA L

Hut the re is no need !
In early 1972 The Matyc .Jocrnal  st af f began preparatio n of a fund

ing proposal to be s-.il>rr.ii :<.«I to Th e Nat iona l Science Foundat ion (XSF) .
As a na tio na l pii bli ca tio n f<»r ju st  ov er :i y ea r, it ha <1 a j ieed fo r_ fund s to 
g re at ly  increa se  c ircu la tion . nu m be r of issues , nu mbe r of  pa ges, scope, etc.

A ft e r an in iti al  prop os al  v.a s dr aw n lip, I) r. Aveno so an d Pro f.  Mi lle r 
tr av el ed  to W ashing ton,  !) .( ’. to meet with  Co ng ressman  Jo hn  Wydler  
(C om mittee  on XSF  fu nd in g) . the st al l’ of  Sen at or .Jam es Bin k ley of New  
York,  the head  of th e X SF Sci ence in fo rm at io n se rv ice s, and the  XSF  
P ro gra m  Dire ct or  fo r Pu bl ic at io ns . Idea s an d su gg es tio ns  co nc erning  the  
pr op os al  we re sol ici ted .

Qui te  .an in tense co nv er sa tion  ensue d with  th e di re ct ors  at XSF , con 
cer nin g the me thod s th at  wo uld  be used to ev alua te  ih e pro posal . We 
e.xpre s-a (! ou r an xi et y th at th e pr op os al might  be ev alua ted pr im ar ily  by 
fo ur- yea r <'>■!■•/»• and univ er si ty  pe rso nn el who  mi ght not uialerstatm  fne"
T W  mo ven.i a t:.| the  au di en ce  of < ur p11bliea*.i<-n. We we re ■•m.-tmTTl, 
se ve ra l tim es , th at  we need no t w or ry , th at  they  "k ne w th e ir  bu sine ss and 
wo uld  see  th at  it Pil e prop os al ) wa s fa ir ly  ev alua ted. " We we re  sti ll no t 
sa tis fied  and pres sed fu rt h er.  “Could you Jell us, a ft e r th e fact , who had  
ev al ua te d ou r pr op os al ?” - - “ Xo." — uM you ’ell ns, not  th e name s, bu t 
th e ed uc at iona l aff ilia tio n of  tho se  who did  the e v a l u a t i o n —"X o ." —
’‘The  pe rcen t of  TY> ’ ■•’..a lu at or ^?  -  " Xol

Se ve ra l mo nths  la te r,  we su bm it te d tw en ty  copie s of  a te n -p art  fu nd in g 
pr op os al  co nt ai ni ng  his to ry , pr es en t st at us,  im med iate an d long  ra ng e 
go als , inno va tiv e as pe ct s, fin an cia l co ns id erat ions , st af f resu mes , op er a
tion al  st ru ct ure s,  .‘’,0 le tt ers  of en do rsem en t, legal st ru c tu re , an d pa st  
issu es  of  Th< J ii 'i r n n l .

We received  a 1-t te r dide d S<-p*emb> r  22.J 972, den yin g our  rop ies t.
We called and asked for specific reasons. At first we were ret used. Finally 
a lette r, alluding to the reasons for the XSF refusa l, dated October 2, 1972, 
specifically cited the following four considerations:

1. THE NEED n ut  THE PROPOSED J D t'R N \L.
2. THE JOt liWI.'S PROB\BLIf CON’IRJBl I ION TO SCIENCE

AND EUl'CATlON. ♦
3. THE QC U.IHCATIONS OE THE PERSONNEL INVOLVED, 
t. THE PROPOSED BIDGET.

We wrote and called to question  the validity  of the reasons given. For 
example, clearly the need had been demonstrated  since the publication was 
already  self-suppor ting on it s own merits. We questioned what  kind of  
qualifications did they have in miral?
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Shor tly the rea fter, we received the following lett er from a TYC teacher 
in California.

“Dear Sirs:
“I ju st  reviewed your publication (favorably} fo ra  

fess or who had been asked by NSl1' to do the s-ame. 
would bo more conipetout to make a .indg’••'■«git (1 do 
NSP is sending copies of your funding pro;-oml to 
lessors). In any event, it is favorable a ml will be ir.

local JLLC. pro- 
He felt th at 'T  
no* know irhij

his namo.
I D I ' i ' r  )  . i t 1/

“The only cr iticisms I made were of the editoria ls in \  ol. G, No. 1, 
which seemed to be only indirectly  related to math ematics or math
emat ics education. I praised highly the othe r innovative features.

“My live dollars is included for a subsc ript ion. I would like to have 
copies of the back issues if avail able. '1 hank you.'

The following month we received a letter from Victor  Klee (then pres i
dent of The Mathematical Association of America) saying tha t, “The 
MA A has been increas ingly concerned, in the past  few years, with the 
mathemat ical inte rest s of the two-year  colleges.” He a’-o proposed a 
merger of the publication effo rts of The M vi'YC J oihn 'aI. and 7 *’<*' 7 " -o- 
Ycar Cofhge Muth Jo in mil (which was then being published by the Prindlc, 
Weber & Schmidt Publish ing Company ami sponsored by the MAA,.

We ha ve been t̂ dJlL— -22 'dbcia! of the M A A f hat I M A .A is ol ten a Tied 
to provide evalu ators  for prop-sa ls dealing wl'h  <•»-■:»• rme t.o: at*-
ics.” If the MAA were involved in the evaluat ion of our ;-r--po J nve v.vrc, 
subsequently tohl tbev were', and at the  same time wage cepsid-mmit ■ : : rr-  
ing into merger nego tiatio ns with us,_then it would app ear  that the last_ 
thing t hey would want is for  us to be funded by N Sl-' ami become s tl onger. 
Thus. we_smspp <'bd _a conllict of  interests on the par t of t lie MAA as it 
com-orned evaliiaf ion of our  proposal.

This past fall (1973) we submit ted a second funding proposal. On 
April 2G. 1971. we met wi th leaders of the MAA (President, executive 
director, second vice-presiden t, chairman publica tions committee, cha ir
man two-year college committee , and others ) P’ discu_s. for t.he second 
time, a p-issible merg -r of THE Matvc J oe kn ai . and 7'Ac Tieii-Year
College .‘/e //1 .hniI’li'iL_ We 1 urned down the;rji ro ji« sal of merger , for the
pr es en t.  The f-d low uig  week we rc -'- ived an NS!-' le tt e r 'd at ed  .May 3, 1971', 

rejecting our proposal.
We fee! tha t the NSH does no* pr-‘ - n*ly have a fa ir sys tem of evalu a

tion of two-year college related proposals lours or oth ers!. We feel tha t 
they rely too heavily on the .MAA for the ir opinions. We sug/e.M that, in 
the future, the ^S Pco ti ld  solicit_more expert advice on TYC mat ters by 
asking  the 1 < ;-det"diip of the now AM,' inmtl M< i fh < • mi Hex Ar^bri'i t.on (>/ 
Tir u-Y tur  t'i, lligi Eil,/egtins , which was born this pa.it spring.

5
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RESULTS: Tab ula tion c f Goals

Sinc e 1974 we have been working to  achie ve fou r broa d gbals  through  the 

fund ing of  th is  program: New S ta t is t ic s
A. To hel p tea chers  and ot he r Americans  to  fe el  more a t hone wi th s ta t is ti c s .

(A pro fess ion-wi de  goal)

B. To ge t more Americans ac tive ly  inv olv ed in sci ence  ed ucation  R5D.
(An in s ti tu ti o n a l goal)

C. To study, and in^ rov ^ the learni ng  of s ta t is ti c s .
(A cou rse  co nten t goal)

D. To produce needed aids  to  le ar ni ng  s ta t i s ti c s .
(A m at er ia ls  ou tput  goa l)

( A.M.A .T .Y .C .)

COURSE CONTENT COALS:

These four broad goals are  to  be ach ieved through:

o<o
GCAL

PROFESSION-WIDF. COALS: ----------

1. To re -e sta b lish  and make permanent an in te rr o m u n ic a tion  networx 
among s ta ti s ti c s  teachers which makes them ac tive pa rt ic ip an ts  in  
the  development o f s ta ti s ti c s  pedagogy (acco mpl ished thro ugh 
Teaching S ta ti s ti c * . inc reas ingly successful in  p i lo t  issues  
ir o a  A p r il .  lvTS ,' to February. 1976).

2. To produce a readable aid cor^rehensive in s tr u c to r 's  manual m 
elemen tary  s ta ti s ti c s , eq ua lly  usable as a d a il y  gu ide  to  experienced 
teachers  or  as a textbook in  Methods courses * - r  p o te n ti a l teachers 
a t the elementary, secondary and co llege  le ve l.

J. To increase the number and q u a li ty  o f conference pres en tatio ns  
and sch o la rl y a r ti c le s  on inn ovat ive  s ta ti s ti c s  te ac hing,  by both 
pr imary  and "r ip p le "  e ff ec ts .

4. To increase gnd rake more favorab le)  new? and fe atu re  a r ti c le s  
which concern computa tional s c ie n ti fi c  work,  w ri tt e n  by the regu la r 
s ta f f  o f  student newspapers, regu lar newspapers, popu lar  magazines 
and broadcas t media.

S. To inc rea se the amount o f s ta ti s ti c s  taught in  mathematics 
survey courses  at a l l  leve ls  (grade 5 to  college ).

6. To inc rea se the ru -her  o f students re g is te ri ng in  courses 
su b s ta n ti a lly  eq uiv alen t to  the standard one se re ster  noncalc ulu s 
s ta ti s ti c s  cours e.

14. To increase the nunber o f to pic s taugh t in  the ty p ic a l 
non-c alc ulus  s ta ti s ti c s  cou rse in  va rio us  se tt in gs; to increase 
stu dent math ematica l jud gsen t.

IS . To is o la te  a sequence o r sequences o f standard s ta ti s ti c s  
to pi cs which can be mastered more rap id ly  than the usual sequence 
and by nu thematic a ll y  les s so phis tica te d stu dents .
( I .e . ,  to  make s ta ti s ti c a l education more "e qu al " by reducing 
te st score corr e la tions w ith  sex. income, e th n ic it y , e tc .)

a. Using re gular  lecture s and te xts .
b.  Using Ke lle r or lab  pla ns .
c . Using modules de scribed below.
d.  Using computerized in s tr u c ti o n

«

MATERIALS CUTTVT GCALS:

16. To produce sets o f appl ic a tio ns exercis es  in  s ta ti s ti c s  w r i t 
ten  by cons ul tants from the  wo rld  o f work (20 0).  who rep resent tho  
major sources of employment fo r stu dents  in  co nsort iun  sc lxw ls .
In  some fi e ld s  ( e g . ,  nu rs ing)  comp lete exe rcise books w i ll  be 

offe re d  w hi le  in  ot he rs , problems w i l l  reach the publ ic  domain.

17. To make av a ilab le  hig h q u a li ty  mathematics in s tr u c tion a l ma
te r ia ls  in  the Spanish language. (A lso  b ra il le  and French, fo r 
one non- redunoant se t o f modules .)

18. To produce a complete, thre e-deep-redundant se t o f modular 
w ri tt e n  lessons in  elem entary s ta t is t ic s ,  which are

a. W ri tten a t the co lle ge  le ve l by those teaching le s s -s k il le d .
b. S ta ti s ti c a ll y  corr ect.

(S ta ti s ti c a l in te g r it y  Ad viso ry  Rcard members,  denoted by 
"2C" code, sp eci fy  use and s ta ff in g  at complete Adm.Asst.l i r a . )

c. Ed ite d to  the s ix th  grade rea ding le ve l.
d.  P ro fe ss ional ly  il lu s tr a te d .
e. Valid at ed  each on 500 o f 10,000 stu dents  in  co nsort ia ! cou r

f .  F ie ld  tested  each on 1000 o f IS ,300 pre  co lle ge  students in  
a f f i li a te d  school systems.

g.  Acceptab le to  re pres en ta tiv e groups o f pa ren ts.

INSTITVTICWL GOALS:

7. To prov ide  a wel 1 known pi ectdent which w i ll  encourage proposal 
submiss ions to  NSF (Science Educa tion Oeveleprent 6 Research)  fre n 
Community College  mathematics teachers now w ith ou t an av a ilab le  
pre ced ent.

S. To prov ide  a well -known in-S ta te  precedent to encourage proposal 
submiss ions to  NSF (Science FJucat ion Develojren t i  Research) fren  
co lle ge s in  fi ft e e n  la rg e ly  ru ra l Sta tes now w ith ou t an av a ilab le  
precedent.

9.  To ho ld three  an nu l conferences (lead ing  to  j t - r a iv  re po rts)  
o f an es ta bl ishe d Adv isory Soard on inn ovat ive  s ta ti s ti c s  reaching 
a vo lm ta ry  e f fo r t  o f ove r s ix ty  leading s ta ti s ti c s  p ra c ti ti o n e rs , 
mathemat ics educato rs,  profes sion al  so ciety heads, x id  ot he r leaders 
o f interwoven  se^e nt s o f Zavsncan and Canadian Educatio n .

10. To pre serve a id  expand a smoothly fu nc tio ning  user producer ru t 
C onsort i. r hav ing docu-er.ted ac tiv e involvement o f at  le ast 110 in 
s ti tu ti o n s  L i 14 States  p r io r  to the January, 1976, subm iss ion ..

11. To es ta b lis h a temporary a b in is tr a ti v e /n a te ri a ls  Cen ter, co- 
c rd ir u t ir g  a l l  pro^rax  a c t iv it ie s , to  be dism antled  a ft e r  t ie  pro - 
ir a .i 's  goals  are  achieved and it s  disse minate ,r. fu nc tio ns  have 
been transfe r red to pw li>hcr s aid  oc te t regu la r channels  o f 
mater ia ls  d i» t il b u t i. n .

12. To acquain t Bla ck, Hispan ic,  Na tive American, Por tugese - 
Am eric an and  x r * n  si ia ie n ts  with  lo ca l e -^ lo y iu n t o p p o r tu n it ie s  
made av a ilab le  by the s ta ti s ti c s  course in  which they a ie  enro lled .

h.  Sold in d iv id u a lly  and in  bound form through co m erc ia l pub
li she rs  (w ith standard ro ya lt ie s  pa id to  SSF or  used to subs idize  
some Goals past the pe rio d fo r  which funding is  req uested.)

19. (Fra n 18) To produce cor responding
a. Overhead transparen cie s to  be d is tr ib u te d  co noerc ia lly  o r 

through the  C om itt ee on Aud iovis ua l In s tr uc tio n  o f the American 
S ta ti s ti c a l As so cia tio n.

b. S lides, audio casset tes, fi lm s  tr ip s  and fi lm s to  be d i s t r i 
buted co rn e rc ia ll y .

c . Co lor  and b/w vide otapes
i .  to  be d is tr ib u te d  by Grea t Plain s Nat iona l T ele vis io n, 

New York State  and ot her sech re posito ries.
11. to  be upgraded e le c tr o n ic a ll y  and shewn on network, 

lo ca l,  or cab le te le v is io n .

20. (Fra a 18) To produce corT cspo.xl i.ig  cc -puter -a ided  in te ra c ti ve  
course in  tx :  o f : 0X fcd.M d7U . A P  L , TUVA. AND BASIC.

21. (From 18, To produce a s jiv i lc jt c d  fe ature  colav a fo r newspa
pers  (a- d ap prop ria te ejgatin es such as "s . x v i R ol lin g St - .- ),  
Which teaches s ta ti s ti c s  and enables  the reade r to  e* rr.  cJJ“ e
ci ed it  from in s ti tu ti o n s  in  a t le ast fo ur d is ti n c t regu na  o f u.S.

22. (From 18) To produce the in s tr u c ti o n a l bo ok let necessarv to  
esta b lis h a C ir l Scout and Boy Scout  M eri t Badge in  S ta ti s t. e s .

23. (From 10) To produce two t r i a l  iss ues o f Sta t-Vi?  cecuc S «k 
(q uan tit y p ri n ti n g s ) and rake the p ic pert y  ava il  i?Te”"to com erc ia l 
pu bl ishe rs .

♦
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[From the At lan ta Constitution, Aug. 28, 1975]

Stats Course Believed 30 Percent Better To Be Taught 

(B y Chuck Bell )

Au inn ovat ive course in s ta tis tic s th at  is said to be 3 0-4 0 p er cent  more effective 
tha n tra dit ion al sta tist ics  tea chi ng techniq ues will he tau gh t at  Spelman College 
this fall, according to one of the professors who developed the  course.

Ric hard G. Lefkon, who teac hes  s tat ist ics  a t the  Sta ten  Isla nd Community Col
lege of the  City Universi ty of New York (CUNY), said  the  pred ominant ly black 
women’s college is the first school in the  A tlan ta are a to a dopt  th e new method.

Lefkon, who was in At lan ta to atte nd the Americ an Sta tis tic al Association 
meeting at  the Hy att Regency Atl ant a this  week, said the new course almost 
completely  reverses the tra di tio na l approa ch to teac hing  sta tist ics .

“Most sta tist ics  textbooks st ar t out teaching sta nd ard  dev iations  in the first 
chapt er,” Lefkon said, “and save  the  chi-sq uare tes t for  the  last chapt er. But 
sta nd ard  deviat ion is a very difficult thing  to learn . The chi-s quar e tes t is  the sim
plest thin g in stat istic s. I can tea ch anybody how to do it in 30 seconds.”

Lefkon said he d idn’t know m uch about sta tis tics unt il he was assigned to teach 
a sta tis tic s course a few yea rs ago. He feels the fac t th at  he was not trai ned  as a 
sta tis tic ian  enabled him to brin g a fresh  appro ach to the  teachin g of stati stics.

The sta tis tic s course Lefkon  described is a prod uct of the  Arit hme tical  Stati s
tics Proj ect,  of which Lefkon is one of the  dire ctors .

Using a thin  paperback textb ook they wrote themse lves and severa l aud io
visua l aids, the profes sors of the Arithmetical  Sta tist ics  Pro jec t began teach ing 
the ir simplified sta tist ics  course to stud ents  at  Sta ten  Isl and Community College 
in 1074. Since then, the cour se has  been tau gh t to stu den ts ranging from sixth- 
gra der s t o gr adu ate  degre e ca ndi dat es w ith impressive resu lts.

A New York teac hers’ org aniz atio n reported th at  s tud ents tau gh t by the Ar ith 
met ical Sta tist ics Pro ject learne d 30- 40 per cent  more abo ut sta tis tics tha n st u
den ts tau ght  by t rad ition al methods.

The main goal o f the  Ari thm etic al Sta tist ics  Pro jec t is to avoid calcul us in the 
teac hing of stati stics.

“Calcu lus frighten s people away, especial ly stu den ts who aren ’t maj oring in 
science or math ematics,” Lefko n said. “When a stu den t is introd uced in the first 
lesson to st and ard  devi ation  by means of a form ula contain ing 11 unf am ilia r sym
bols, his immedia te reaction  is to drop the c ourse .”

In the  course developed by Lefkon and his colleagues, however, the first impo r
ta nt  sta tis tic al concept the  stu den ts learn is the  chi-s quare  test , a much simpler 
concept tha n sta nd ard  devia tion.

Lefkon said his rev ers al of the  usua l order of teachin g sta tis tics is largely a 
resu lt of his hab it of r ead ing  books from the b ack to the  fron t.

“Since I sta rte d at  the back of the book,” he said, “the  c hi-sq uare test  was the 
firs t thin g I saw. Late r, I got to the sta nd ard  deviation  and  realized th at  it ’s a 
more difficult concept than  chi-squ are.”

I>efkon said sev eral sta tis tic s inst ructors  have told him they don’t teach  the chi- 
squ are  t es t in the ir classes because “it ’s too adva nced .”

“The only reason they  th ink  it's advan ced,” he s aid, “is because  i t’s at  the back 

of the  book.”
A simple chi-sq uare test  can be used to determin e if a die is loaded.
When a die is rolled, the re is a one-sixth  chance  th at  a par tic ula r numbe r, a 

thre e, for example, will be rolled. This does no t ne cessarily  mean tha t one of every 
six rolls will produce  a  thr ee  b ut it does mean tha t, over  a long ser ies of rolls, the  
tot al number  of threes  s hould be close to one-sixth of the  t ota l numbe r of  rolls.

If  the die is rolled 60 time s and a three app ear s 12 times, is the die load ed?
Since 10 threes  were  expected  and 12 actual ly resu lted , the  actual  number 

exceeded the expected num ber  by two. The difference is 20 per cent of the expec ted 

number.
If  two is mul tiplied by 20 per cent, the  res ult  is 0.4. This  numbe r is the  chi- 

square. A quick glanc e at  a chi-square dis trib utio n tab le shows th at  the pro ba
bilit y of a chi-s quare  of 0.4 resu lting by chance in a series of die rolls is be tte r 

tha n 9 0 per  cent. In oth er words, the  die is honest.
Bu t if the die is rolled  6.000 times and  a  three comes up 1.200 times, the  si tu a

tion is different . Atlh ough  the  actual  number of threes  is still  only 20 per  cent 
more tha n the  expect ed number, there are  200 more threes  than expected, re su lt

ing in  a chi-sq uare of 40.
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According to the chi-square table , the  probabili ty of that  high a chi-square 
resu lting by change in less than one one-liundredtli of one per  cent. The die is 
definitely loaded.

Although most sta tist ics  teache rs are relu ctant to change, Lefkon said, he 
expects the  a rith metica l sta tis tics method to gain  widesp read acceptability  even
tually , especially in courses for non-science students .

The reason for this belief i s the f ac t t ha t the arit hm etical  s tat ist ics  course over
comes the basic difficulty of the tra di tio na l sta tist ics  course, which is that  many 
of the studen ts who enter the  course do not have a firm enough gra sp of advanced 
algeb ra and  calculus. Pri or ma thematics  exper ience is not cri tical in the new 
course, Lefkon said.

Apparent agreement came from a professor at  a midwestern univ ersi ty who 
said, in endorsing  Lefkon’s method, “I t’s about time that  we meet the  students 
where they are r athe r than where we thin k they should be.”

[F ro m  th e  A tl a n ta  Jo u rn al,  Aug . 27,  1975]

St a t is tic ia n s  P la y N um be rs  G am e

(By Ron Taylor)
“We use the  number  alph a,” the  man is explain ing. “What’s a n alpha?  I  don’t 

know. I guess we are  supposed to call to God and say, ‘Can I have alp ha? ’ ”
The audience listens  attentively.  Only stan ding room is l eft  in the hotel meet

ing room. Some lis teners sit cross-legged on the floor. They applaud  occasionally.
“Does th e same p-value mean the  same thing in diffe rent  situat ion s?” another  

speaker inquires, answering himself, “Not when we know what it means.”
They are talk ing  stat istic s, and  the  audience seems to understand , though one 

fellow in the  back dozes unappreciatively .
The  occasion is the  135th a nnu al meeting of the  American Stati stic al Associa

tion (ASA) th at  has  brought some 1,800 sta tist icians , economists, sociologists, 
biologists and physical  scientist s here thi s week to lear n the  la tes t in the Ameri
can numbers game.

Besides alp ha  and p-values, the  speakers talk  about “litt le p-obs”----- p observ
ances, one speaker explains to the ignorant----- significance tes ts and nesting
properties , decry  the  degree of adhocery and  debate whe ther  to accep t or rejec t 
.05 fo r something.

“The study of s tat isti cs is a stupid  p rofess ion,” one sta tis tic s professional told 
his audience, “because it consists of people who insi st on being wrong 5 per cent 
of the  time,” re lat ing  tha t somehow to the .05 debate.

“We do have  a problem of communica ting to the  nonscientific  community,” 
one ASA publicist readily admits.

But  the scientific community app arently understands well enough to wan t to 
know sti ll more about the s tat ist ics  that  determine w hat Amer icans watch on tele
vision, what they pay for their  gasoline , what they  spend on wel fare  programs 
and even what  people are  likely to die  of.

The meet ing here will tackle a num ber of imp orta nt and  volat ile issues, from 
the confidentiality  of sta tis tical systems to the long-range  outlook for  food 
supplies.

Simultaneously, scientists will be looking at  ways  to refine the  sta tist ica l 
processes, and th at  is where the  p-values and alph as come in.

Among the more in triguing tit les  of papers to be delivered :
“On the  Dis tributio n of the  rth Large st Discrete Ordered Varia te and a Test 

Based  on the  La rges t One.”
“Ret urn  Migration to Pue rto Rico.”
“Modelling the  Cyclical Course of Social Sciences Phenomena  by Nomography : 

The Case of Affective D iseases.”
“Confidence Regions for  Robust Regression Est ima tes.”
“Ide nti fying an Unknown Member of a Large  Populat ion.”
“Domestic Conflict and the Overflow of Governments: An Exponential Decay 

Model Applied to Latin  America, 1946-1966.”
Sta tis tic ian s a re  human, nonetheless.
“They a re  inveterate  punners ,” says  an ASA public ist.
And a certa in amount of wit did twist through the  dialectic at  the  opening 

session Monday.
Quipped one punster, “One is no t inclined to have confidence in confidence 

intervals .”
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Some speakers were acerbic. “Anyone who doesn’t use preliminary tests is an 
idiot,” said one.

And others seemed to have stumbled to their wit. The reason some statisticians 
are “nervous over adhocery,” declared one eloquent professor, is that “we often 
are too highly artis tic in our exploratory data analysis.”

While those with elaborate papers to read held the stage, others with pet 
projects to relate had them posted in a basement exhibition hall, waiting  to show 
off their  knowledge.

The fellow seeming to get the most attention was one who had labeled his dis
play with large Old English letterin g: “Progressive Huberizing.”

The scientists with posted graphs and analyses shared exhibit  space with 
statistics  firms and government agencies hustling books and pamphlets.

A sign at the National Center for Health Stat istics display apologized. “ Sorry, 
Exhibit Lost.”

What  it was, explained one of the exhibit workers, was a multi-colored cylinder 
depicting “ the rainbow of books” the agency offers.

“We had the only exhibit going through the Panama Canal,” the worker said 
in way  of explanation. “You know it goes into one lock, then another, then 
another.”

Where was it being delivered from, she was asked.
“Washington, D.C.”
That’s  not true confessed her coworker.
Statisti cally speaking, the odds were 50-50 the exhibit would make it from 

Washington, or wherever, through the Panama Canal and into Atlanta sometime 
before the convention ended.

87-7 69  0  -  77 -  24
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AMATYC
Am erican  Mathematical Association of Two Ye ar  Colleges

Chairman Kennedy and members of  the  Sena te Sp ec ial Subcommittee 

on the  Na tio na l Science Fou nda tion , I ap prec ia te  you r kin d in v it a ti o n  to  o ff er 

the se  comments alongside the  testimony of  my fo ur  di st in gu ishe d co lle ag ue s.

I am Dr. Joseph E. Cicero,  Pr es iden t of th e American Mathemat ical 

As socia tio n of  Two Year Co lleges. As you w il l no te from the formal sta tem ent 

I subm itte d e a r li e r , th er e is  a d if fe re nce  between AMATYC and the  o th er  major 

pr of es si on al  as so ci at io ns  re pr es en ted a t th is  he ar in g.  The American Mathematical 

Assoc iatio n of Two Year Colleges  ba ses i t s  membership on te ach ers , ra th er than 

on ad min is trator s or  in d u st ri a l s c ie n ti s ts , and as the Pr es id en t of  AMATYC, I 

re ce ive re po rts  on how sc ienc e educati on  is  prog ress ing on our  ed uc at iona l 

fr o n ti e r:  the classroom. F if ty  fi ve pe rcen t (55%) of  American co lle ge  stu de nts 

who beg in co llege  th is  yea r,  w il l do so a t two y ea r co lleg es , and almost every 

one of  them w il l tak e a mathematics  course from one of  the  pro fe ss or s whom 

AMATYC re pr es en ts . Thus,  i t  follo ws  th a t,  in st ru cto rs  li ke  my sel f w il l soon 

be tea ching mathematics to  a major ity  of  a ll  Americans now in  the pro cess of  

being  adm itted  to  co lle ge .

The membership of AMATYC is  in  agreement wi th much of  the test imo ny 

you have alr ead y heard . In th is , our  f i r s t  ye ar  of  tes tim ony  be fo re  the Sub

committee, AMATYC is  proud  to  co- sponso r wi th AACJC a recommendation th at  th is  

Subcommittee encourage the  Na tio na l Science Foundatio n to  e st ab li sh  a po lic y of  

having peop le exp erienc ed in  the  two ye ar  co lle ge s const it u te  the  majo rity in  

review pan els  fo r prop osals from two ye ar  co lleg es , and to  inform  the  pr es id en ts  

and heads of  sc ien ce  dep artments  a t two year  co lle ge s th at th is  po lic y is  now 

in  e ff ec t.
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This jo in t recommendation or ig inated  from the  following re so lu tio n,  

which was passed unanimously by the membership of AMATYC at  our San Franc isco 
meeting la s t October:

. "Resolved: In review panels  se lecte d to read proposals concerning 

teach ing (as opposed to non-teaching res earch ) at two year co lleges, f i r s t 

hand experience in  teaching at two y ear  col leges should be regarded as a basic  

competence on the pa rt  of the rev iew er."

For some time now i t  has been cl ea r to the membership of AMATYC th at  

the ra tio na le  behind innovat ive two year col lege science educat ion proposals 

would have a d if fi cu lt  time being unders tood and accepted by our cou nterpa rts 

at  the Four Year Colleges and U nive rs iti es . Ms. Singleton of AACJC has described  

some of the dif fere nces for  you, as well as the  sp ir al  ef fe ct  of NSF's high 

track record of re jecti ng  two year col leg e proposals.  At one point AMATYC 

even sponsored a projec t with the exp li c it  goal,  "To provide a well-known 

precedent which w ill  encourage proposal  submissions to NSF . . . from Conmunity 

College mathematics teach ers now without an avail able preced ent ," and with  a 

follow-up measurement of counting the  ri se  in  app lica tions to NSF by two year 

colleges . We s t i l l  feel that the use of we ll-publi ciz ed  precedents w ill  e li c it  

many times more innovative two y ear  col leg e proposals than will  increase d trav el  

pe rquisit es  fo r NSF s ta ff  who may lack  su bs tant ia l experience teaching in  two 
year colleges .

The basic  outlook of the tr ad it io nal  NSF proposal reviewers from 

sen ior  in st itut io ns is not qu ite  as favorable as Dr. Williams’ ch arac ter iza tio n 

th at  "you have to  be more cre ative" i f  applying to  NSF from a les s well-known
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in s ti tu ti o n . In  one NSF pe er  rev iew  I have seen , a di st in gu ishe d w ri ting 

team assembled fo r a two ye ar  co lle ge  prop os al , ce ntered  abou t some th ir ty  

pu bl ish ed  textbook author s in  th a t p a rt ic u la r f ie ld , was dismisse d by the  

anonymous NSF reviewer as fo llow s: "I  am reminded of the old bromide abou t 

chimps a t work typing a t random on ty pew ri te rs .”

In my sta tem ent  sub mi tted fo r the  re co rd , I quo ted the Founda tio n's  

pu bl ish ed  posi tion  of  tr ea ti ng  i t s  education  prop osals "wi thout sp ec ia l reg ard  

to  the qu es tio n of  where the courses  ar e ta ught."  The membership of  AMATYC 

fe el s th at th is  po lic y must be re ver se d, bu t we di sa gr ee  wi th one of  the  

po ss ib le  so lu tio ns  pr esen ted by Ms. Sing leton  of  AACJC. We fe e l th a t the 

di ve rs io n of  two ye ar co lle ge  NSF funds  fo r "c on su lta nt  g ra n ts ,"  in  which some

one from a uni ve rs ity comes to  show the  two year  co lle ge  teac he r how to  teach is  

a n ti th e ti c a l to  the  independence and community bas ed inn ovation  which have been 

the key to  the  rapid and co nt inuing  growth of  the  two ye ar  co lle ge  movement.

We at the Two Year Co lleges do not need va st  in flu xe s of  univ er si ty  

fa cu lty  descending upon us to  t e l l  us how to  tea ch  the  very stud en ts  ag ains t 

whom many un iv er si ti es  have clos ed  the  curt ai n. In our teaching  fi e ld s our 

in te ll e c tu a l cr ed en tial s ar e a t le a s t the  equ al of  those of  un iv er si ty  coun ter 

part s , whose main in st ru cti onal exper ien ce may sometimes co nsi st  of  the ove r

seein g of  graduate tea ching  a ss is ta n ts .

We in  the  Two Year Colleges  have the  ex per ti se  to  manage our  own NSF 

sc ien ce  in st ru ca tion programs, What we lack is  a genu ine accept ance by NSF of  

ou r clo sen ess to  the  community and our  will in gn es s to  coitmunicate wi th our

stud en ts  in  terms which the  st ud en ts  und ers tan d.
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Senator Kennedy, you asked the othe rs te st ifyi ng  before  you why 

ne ith er  Congress nor the American people are will ing to accept the  idea  of 

expanded fin ancia l support  fo r science education . I am af ra id  th at  pa rt of 

the cause originates with the  National Science Foundation Education Directora te 

and with the e l i t i s t  approach the  Dir ectora te encourages and appears to make 
mandatory.

Tito years ago la s t August, two proniment At lan ta newspapers car ried 

feature stor ies  about a convention of st a ti st ic ia n s and s ta ti s ti c s  teachers 

meeting in Atlanta. I submit photocopies of these two art ic le s fo r incl usion 
in  the  tran sc ript , at  th is  po in t.

The f i r s t stor y,  in  the  Atlan ta Journa l, was highly  unfavorable as 

you can see. I do not be lieve  th at  th is  a rt ic le  advanced the cause of 

addit ion al support for  science education funding among the American people. 

Rather, I surmise at  th is  time th at  many of those who were desc ribe d in th is 

a rt ic le , fa r from working to  reach out in to  the community, may ac tual ly  have 

made i t  a poin t to be abs truse and were ac tual ly  qu ite  proud of  th is  unfavorable  
wri teup .

I suggest th at  having an unfavorable press was and is  considered a 

badge of mer it and tru e in te ll ectu al worth by many of the appoin ted with whom 

the  Education Direc torate  de als.

I now ask you to co nt ra st  th is  At lan ta Journal a rt ic le  with an 

extremely favorable art ic le  which appeared in the Atlanta Co nst itu tion shor tly  
ther ea fter .

The two year colleg e pro fessor  being interv iewed in the Atlanta 

Const itut ion  art ic le  did his outreach job so w ell that  the repo rter  spent the
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second h al f of the sto ry conveying to  his  reg ula r read ers a mathematical 

concept which he had ju st  lear ned .

Shor tly aft er  the favo rable Atlanta  Const itu tion a rt ic le  appeared, 

a presumably typ ica l NSF proposal  reviewer  telephoned hi s own NSF adminis trat or,  

hin ted  that  a favorable news item must ne cessa rily spr ing from some lack  of pro

fes sio na l ethi cs , and then obta ined ta c it  approval from NSF to pursue an 

"e th ics " inv est iga tion of the  suc ces sfu l pr oj ec t, among large numbers of 

po tent ia l NSF peer reviewers of  th at  pa rt ic ul ar  proj ec t.

From documents sup plied to  me by AMATYC members and sim ila rly  av ai l

able  to  you, I can assu re you th at  th is  NSF reac tio n to the free  disseminat ion 

of  information is not unique.  In another inc ide nt ci te d in my formal testimony, 

an NSF of fice r wrote himself  a note  st at in g th at  "the  les s we te l l"  (a two year  

coll ege  app licant) "about sp ec if ic  things th at  should go in to  a proposal the 

bett er. "

In the th ird documented inc iden t, a proj ec t di re ct or  at  a Two Year 

College wrote NSF th at  he was spec ifying his as si st an t at  a second college to  

ac t on his  behalf,  as hi s agent , to  obta in miscel laneous information under the 

prov isions of the Freedom of  Information Act. But when the  as si st an t wrote to 

NSF for  the informat ion, NSF ins tea d sen t a le tt e r to  th is  ass is ta n t' s college 

pres ide nt,  appa rently hin tin g at  some undesir able  consequence for  the second 

college unless  it s  pre sid en t "take any steps necessary  to  prevent"  such requ ests  

for  information .

Because of documented incidents such as thes e the American Mathematical 

Association of Two Year Colleges has res erv ations about NSF's prope rly execu ting 

or int erp ret ing  a needs assessment of science educa tion at  the two year coll ege
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A needs  assessment was conducted ou ts id e of  NSF la s t ye ar  fo r a 

p a rt ic u la r ar ea  of  sc ien ce  educati on , and the da ta  and summary sub mi tted to  

the Foundation.

In accordance wi th the recommendations of the  Science  Curriculum 

Review Team, pr es en ted to  th is  Subcommittee on March 1, 1976, by i t s  Chairman,

NSF A ss is ta nt  D irec to r Robert E. Hughes, a conti nu ing program to  as sess  p r io r 

i ti e s  and guide two ye ar  co llege  le vel cu rri cu lum  development a c ti v it ie s  was 

es ta bl is he d.  This assessment program includ ed , as recommended, re pre se nta tives  

wi th pr of es si on al  experie nce  in  ed uc at ion,  cu rr ic u la r development , and in  a l l  

re la te d  d is c ip li nar y  fi e ld s of  in te re s t.  I t  inc lud ed  p a rt ic ip a ti on  by sch ool 

ad m in is trator s,  teac he rs and the  in te re s te d  pu blic,  (v iz . S.3202 he ar in gs , page 

245)

This  need s assessment con cerning an ar ea  of  mathematics educa tion a t 

the  two ye ar  co lle ge  leve l concluded  th a t a l l  th re e require ments  ( ib id ., page 201) 

sp ec if ie d by NSF A ss is ta nt  Dire ctor  Harvey A. Averch had been sa ti s f ie d : There 

was a low and in su ff ic ie n t ra te  of  tech no lo gi ca l pr og re ss ; th er e were in s ti tu ti o n a l 

b arr ie rs  to  spon taneous R$D; and th er e was a sp ec ia l pu bl ic  va lue  at ta ch ed  to  

b e tt e r di ssem inat ion of  the  body of  knowledge involved.

The recommendations ensuing  from the needs assessment rece ived  th e 

ac tiv e supp or t of  a ma jor ity  of  women Rep re se nt at iv es , of  most Black members of  the  

House and Se na te,  of  most Hispanic members of the  House and Sena te,  and of  a cl ea r 

major ity  of  the  en ti re  membership of  the  Un ited St at es  Senate.  Fu rthe r, the 

academic community was in  such agreement with  the se  recommendations th at si x ty  

prominent American edu cators  vo luntee red to  con tinu e th e ir  assessment and guid ance



363

- 7 -

fo r a peri od of three years withou t compensation. Among thes e educators  

were h igh ranking of fice rs  of the  American A ssoc iation fo r the  Advancement 

of Science, American Nurses' Assoc iation,  American Poli ti cal Science Associatio n, 

American Psychological As soc iat ion , American Soc iolo gical Assoc iation, Educational 

Tes ting  Service, Great Pla ins  Nat iona l Te lev isio n, Minnesota Department of 

Educat ion, National Assoc iation fo r Publi c Continuing and Adult  Education,

Natio nal Council of Teachers of Mathematics, Nat iona l Council on Measurement 

4 in  Education, New Jer sey  Office of  Sta te Col leges, New York St ate Department of

Education, School Science and Mathematics Assoc iation, Soc ial Science Education 

Consortium, and United Negro College Fund.

A des cription  of th is  massive needs assessment was sent  to the 

National Science Foundation la s t Ju ly . Quant ity copies of the  recommendations 

resu lti ng  from th is  needs assessment were del ive red  to  the Natio nal Science 

Foundation la st  September. This January, fu lly one qu ar te r of  the  blue ribbon  

academic group volu nteered  to  trav el  to Washington on th e ir  own time in order 

to  expla in and respond to  possible  questions which the  Nat iona l Science Foundation 

might have.

In considering your earl ie r discussion with  Ms. Single ton,  in which 

each of you wondered why such a needs assessment had no t been done, my thought is , 

that  perhaps you and oth ers  were never to ld  i t  had been done; because i t  had 

been done under the ausp ices of two yea r co lle ges, the new boys on the s tr e e t,  

ra ther  than the fr iend ly  faces  through which NSF is  more used to rece ivin g 

information. I t is  hoped that  these fact s may provide you with an al te rn at ive 

view of NSF's approaches to  Community outreach and to  the  fre e dissemenat ion 

of informat ion concerning Science Education.
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Mr. Chairman, I ap pr ec ia te  th is  op po rtu nit y to  pr es en t the  AMATYC 

posi tion  on these issues  of  sc ienc e ed uc at ion.  Our p osi tion  can be sunmarized  

by say ing  th a t we fe el  NSF needs a g re at  de al  of  continu ing  pre sc ri p ti ve  

guidance from th is  Subcommittee.

Res pe ct fu lly ,
£

Dr. Joseph  E. Cice ro 
Pr es iden t - AMATYC

4
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INTRODUCTION

The National Association for Equal Opportunity in Higher 
Education represents the historically black colleges and uni
versities of this nation. These institutions continue to 
serve large numbers of black youth and similarly situated youth 
in this nation while graduating more than thirty thousands 
students annually with undergraduate, graduate and professional 
degrees from an annual enrollment numbering more than 200,000 
students.

With the apparent retrenchment that is underway with regards 
to equal educational opportunity with achievement, these institu
tions continue to produce the critical number of students 
necessary to offset this trend while sustaining and expanding 
this effort.

Declining minority enrollments at Medical schools, Dental 
schools and in graduate opportunities signal a need for continuing 
the support of scientific programs for minorities if there is to 
be any broadening of participation in the future.

There is a critical need to increase the support of scientific 
activities which will expand the pool of prepared blacks and 
other minorities while broadening their participation in this 
nation's scientific endeavors. Blacks still lag behind in their 
preparedness across science oriented disciplines in American Higher 
Education and therefore are correspondingly underrepresented in 
all areas.

Unless the Federal Government takes a leadership role and 
provides the necessary resources both financial and human, the
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problem of underrepresentation and participation will be further 

exascerbated. It is in the national interest and in this nation s 

future that this problem be addressed in the First Year of the 

Third Century.
In a pluralistic society there is the need for greater 

participation by all of the citizenry, particularly in areas 

critical to the nations general well being. Chronic neglect 

of black colleges and other minority institutions must be 

reversed in order to remedy this situation.

As the pool of minority students continues to expand, 

opportunities will be provided to enhance the maximum utiliza

tion of this pool, particularly in scientific areas of endeavor.

The National Science Foundation has played a vital role in 

helping to raise the level of consciousness as to the direction 

minority activities should take at the minority institutions. 

However, resources going to these institutions must continue to 

be increased to accommodate in part the chronic underfunding of 

bygone years and meet present needs of these institutions.

If the nations commitment is to equal opportunity and improved 

representation of minorities in all fields, the following pro

grams continue to be vital in keeping alive the minority thrust.

MINORITY INSTITUTIONS SCIENCE IMPROVEMENT

Minority institutions continue to need further developing 

and strengthening of the in science departments as well as 

expanding their fields of study. Science continues to be valued 

in our society and therefore should be maximized at minority
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institutions. The majority of black research scientists have 
received their college education and introduction to scientific 
disciplines at these institutions. A strong focus on these 
institutions will expand this nations scientific manpower resource 
pool.

The broadened eligibility criteria for this program suggests 
that the needs of these institutions vis a vis the Minority 
Institutions Science Improvement Program are far from being met. 
This program assists the Science Departments in broadening their 
curricula offerings in science related areas and therefore con
tinues to be necessary.

Scientific preparation at the undergraduate level is the 
predicate for graduate and professional educational readiness 
if an adequate qualified pool is to be available. This program 
was initially funded at $5 million in FY 1972. FY 76 expenditures 
were $4.7 million. FY 77 funding is proposed at $5.1 million.
FY 78 funding is proposed at $5 million. This level of funding 

does not take into consideration the inflation, expanding pool 
of eligible institutions and the new thrusts within institutions.

We recommend that this program be funded at a level of $10
million for FY 1978.

MINORITY INSTITUTIONS GRADUATE TRAINEESHIPS
This program is designed to improve the access of graduate 

students attending historically minority colleges and universi
ties to careers in science and technology at those institutions 
which offer the master's or higher degrees in the sciences and 
are most productive in the number of degrees awarded.
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The chronic underrepresentation of blacks and minorities 

in the science areas supports the expansion of such a program 

at minority institutions.
The FY 1978 Budget continues to encourage the highest quality 

standards in students and institutions by providing support for 

fellowships, traineeships and other student-oriented activities, 

and by increasing the entry into science of women and minorities 

historically underrepresented in these fields at a level of $1 

million. The FY 77 Budget provides $900,000 for this program as 

a continuation of the thrust that began in FY 1974.

The House authorized that a floor of not less than $1,500,000 

of its $3 million level of authorization be made available for a 

new program of Minority Graduate Scholars as a sub category under 

the Minority Institutions Graduate Traineeships. We are concerned 

that such a protective floor does not do justice to the Minority 

Institutions Graduate Traineeships which are given to Minority 

Institutions: This could be interpreted to mean that of the

$3 million, $2 million could go to Minority Graduate Scholars while 

leaving a million for the original program thrust. Minority 

Institutions Graduate Programs need support, particularly those 

at the historically black colleges and universities.

We are aware that there was only one black student who 

received an NSF Fellows Award in 1975-76 out of a total of 550 

awardees from a pool of 110 blacks. Sixteen ethnic group persons 

received awards and nine Asian or Pacific Islanders, six Hispanic and 

one black/Negro, not of Hispanic origin, together with the 534 

Caucasions/whites not of Hispanic origin.
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If the usual 550 awards would be allocated irrespective of 
race, then an additional 25 students (if alloted over three years) 
or 75 students (if alloted for just on year) would be conferred 
to minority applicants who did not receive one of the original 
550 awards. Based on NSF's 1975-76 record, a possible 1 black plus 
25 or/75 minority persons would participate in this program
depending upon the allocation of the awards. *

We recommend two separate programs:
A. Continuation of the present Minority Institutions Graduate 

Traineeship Program at a level of $2 million.
B. Establish the new program of Minority Graduate Scholars 

independent of the above program at $1,5 million as suggested by 
the House in its authorization deliberations.

These programs should be line itemized separately so that 
there is no danger of an absorption of the Minority Institutions 
Graduate Traineeship Program by the Minority Graduate Scholars 
Program.

MINORITY CENTERS FOR GRADUATE EDUCATION ' ' ----
This program is designed to promote increased participation by 

disadvantaged ethnic minorities in careers in science and engineering.
Several of these centers should be placed at the historically 

black colleges, namely: (Howard University) (Atlanta University 
Center) (Meharry Medical College/Fisk/Tennesse State University) and 
expanded to other centers.

<
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Serious consideration should be given to those minority 
institutions that have a track reward of producing graduates 
rather than giving these centers to those institutions which 
are making promises but have not over time demonstrated a 
serious commitment to producing graduates.

This program should focus on building the capabilities of 
Minority institutions in that the Foundation has bypassed 
these institutions in its past efforts at Centers of Excellence.

This can be rectified at this time.
In FY 77 the Foundation plans to spend $800,000 on Minority 

Centers for Graduate Education. This is a good concept in prin
ciple. However, the proposed $1 million for FY 78 is not enough 
money to adequately move this program.

Other research money should be looked at within the funding 
base of the Foundation in order that this new initiative have 
the potential for long term success based on the possibility 

of broad funding within the mainstream of funding.
We recommend that this program be funded at $6 million for

FY 78.

MINORITIES, WOMEN AND HANDICAPPED IN SCIENCE
Funds under this program should be continued to expand the 

participation by these three groups in science activities. These 
three groups make up better than 2/3rds of the population. This 
program should ensure an even distribution of these funds across 
these areas.

We recommend that this program be funded at $3 million for 
FY 78 . (A million for each of the designated areas in this program.)

8 7 -7 69  0  -  77  -  25



372

-7-

RESEARCH INITIATION GRANTS AT MINORITY INSTITUTIONS
This program continues to support research of faculty 

members at minority institutions that were founded to serve the 
educational needs of ethnic minorities by providing research 
opportunities that would not have been otherwise possible.

This program should be continued in order to provide research 
opportunities for faculty members who are outside of mainstream V
research opportunities.

We recommend that this program be funded at a level of
$2 million for FY 78.

COMPUTER TECHNOLOGY IN MINORITY INSTITUTIONS
Advances in educational technology continue to impact upon 

the teaching learning process. Much of the present classroom 
achievement is directly related to efforts put forth by the 
National Science Foundation. Research into the potential instruc
tional value held by the electronic computer was a primary con
cern of the National Science Foundation; however, the 1968 program 
which concentrated on developing the potential of computer utili
zation in education might be considered less than impartial.

The Foundation was selective and it was also exclusive.
Excluded were institutions enrolling large numbers of disadvantaged 
minorities. Computerized instruction and supportive computerized 
programs at predominantly black institutions are either inadequate 
or nonexistent.

The National Science Foundation's Minority Institute Science 
Improvement Program is not equipped to provide the support nor 
resources required to improve computer facilities, or, to train
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teaching faculty. It is necessary to underscore the pernicious 

need for the utilization of instructional technology simply to 

assess student entry behavior. The need to assess students so 

that faculty can redesign curriculum which meets the student 

where he is and respond to his cognitive style.

We support an initiative for this program at a level of

$1 million.
Science Manpower improvement offers hope in the area of 

Fellowships and Traineeships, Student-Oriented Programs,

Minorities, Women and Handicapped in Science and Facility Improve

ment. Increased minority participation in each of these subareas 

will have a tremendous impact over time if supported at a reasonable 

level.

IN SUMMARY
Existing programs hampered by present restraints must be 

allowed support which moves them against the current cutbacks 

in the present funding patterns.

The critical mass of productive black students will continue 

to come in the very near future from these institutions. These 

institutions must be strengthened in order that they might con

tinue to provide that supportive encouragement which enables 

thousands of students to come to terms with their academic 

aspirations. The Minority institutions must be utilized as a 

resource for expanding scientific manpower.

We hope that this committee will support the following

minority efforts, namely:
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(1) Minority Institutions Science $10 million

(2)
Program

Research Initiatives and Support $ 2 million

(3)
for Minorities
Minority Centers for Graduate Education $ 6 million

(4 ) Minority Institutions Traineeships $ 2 million
(5) Minority Graduate Scholars $1. 5 million
(6) Minorities, Women and Handicapped in $ 3 million

(7)
Science
Computer Technology in Minority $ 1 million

I

Institutions
The minimum minority thrust as represented by the above pro

grams should not be viewed as limiting the participation of minori

ties within the ongoing programs and activities of the Foundation. 
These figures represent floors to be expanded upwards with the 
report of the other august body. Minority participation across 
programs, minority institutions participation across programs and 
expanded minority participation at policy levels and on policy 
boards within the National Science Foundation are the minimum 
expectations of black Americans.
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APPENDIX A

BLACK JU NIO R. FO UR -YEA R,  GRADUATE AN D PROFE SSIO NAL IN STIT UTIO NS- 

Enr ol lin g in ex ce ss  of 200,000 stud en ts

Land QnM laattot’M *
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INS TITUTION F O U N D E D LOCATIO N

ALABA MA (i :>
Alabama A L  M Un ive rsi ty 1875 Norm al, Alabama 35762
Alabama Lutheran Academy 1922 Selma, Alabama 36701
Alabama State  Un ive rsi ty 1874 Montgomery, Alabama 36101
Bishop State  Jr. Co llege 1965 Mo bile, Alabama 36603
Daniel Payne Co llege 1889 Birmingham, Alabama 35212
Lomax-Hannon Co llege 1893 Greenv ille , Alabama 36067
Mi les  Co lleg e 1905 Birmingham, Alabama 35064
Oakwood Co llege 1896 Huntsvil le,  Alabama 35806 

Selma, Alabama 36701Selma Un iversit y 1878
Sti llm an Co llege 1876 Tusca loosa, Alabama 35401
Lawson St. Comm. Co l. 1965 Birm ingham, Alabama 35221
Tal ladega  Co llege 1867 Tal ladega, Alabama 35160
Tuskegee Insti tute 1881 Tuskegee, Alabama 36088

ARKANSAS (4)
Arkansas Baptis t Co llege 1884 Li ttl e Rock, Arkansas 72202
Phi lander Smith Co llege 1877 Li ttl e Rock, Arkansas 72203
Shorter Co llege 1886 Li ttle  Rock, Arkansas 72114
Un iversit y of  Arkansas 1873 Pine Bluff , Arkansas 71601

(Pine  Bluff )

DELAWARE (1)
Delaware State Co llege 1891 Dover, Delaware 19901

DISTRICT OF COLUMBIA (4)
D.C. Teachers Co llege 1851 Washing ton,  D.C. 20C09
Federal Ci ty  Co llege 1968 Washing ton,  D.C. 20001
Howard Un iversit y 1867 Washing ton,  D.C. 20001
Washing ton Technical Ins titu te 1963 Washington , D.C. 20008

FLORIDA (4)
Bethune-Cookman Co llege 1904 Daytona Beach, Flo rida 32015
Edward Waters Co llege 1866 Jackson, Flo rida 32209
Flo rida A A M Un ive rsi ty 1887 Tallahassee. Florida  32307
Flo rida Memorial  Co llege 1879 Miam i, Flo rida 33054

GEORGIA MO)
Albany State Co llege 1903 Albany, Geo rgia  3170S
Atlanta Un iversi ty 1865 Atla nta, Georg ia 33314
Cla rk Co lleg e 1869 Atla nta,  Geo rgia  30314
Fort Valley  State Co llege 1895 Fort Va lley , Georg ia 31030
Inte rdenomin atio na l Theo log ica l

Center 1958 Atla nta,  Geo rgia  30314
Morehouse Co llege 1867 Atla nta, Geo rgia  30314
Morris Brown Co llege 1881 Atlanta,  Geo rgia  30314
Paine Co llege 1882 Augusta, Georg ia 30901
Savannah State Co llege 1890 Savannah, Georgia  31400
Spelman Co llege 1881 Atlanta,  Georgia  30314

KENTUCKY (2)
Kentucky State Un iversit y 1836 Frankfort, Kentucky 40601
Simmons Un iversit y 1379 Louisvil le, Kentucky 40210

LOUIS IAN A IE)
Di lla rd  Un iversi ty 1869 New Orle ans , Lou isiana 70122
Grambling State  Un iversit y 1901 Gram bling, Lou isiana 71245
Southern Un ive rsi ty (1) 1880 Baton Rouge, Lou isiana 7C813 

New Orleans, Lou isiana 70813Southern Un ive rsi ty (2) 1959
Southern Un ive rsi ty (3) 1964 Shrevepor t, Lou isiana
Xavier Un iversi ty 1925 New Orle ans , Lou isiana 70125

MARYLAND (3)
Bowie  State  Co llege 1865 Bowie,  Mary land 20715
Coppin State  Co llege 1900 Baltimore, Mary land 21216
Morgan State Co llege 1867 Bal timore , Mary land 21212

MICHIGAN (1)
Shaw Co llege  at De tro it 1936 Detro it, Michigan  48202

MIS SISSIPPI M2)
Alco m A & M Un ive rsi ty 1871 Lorman, Miss iss ipp i 39096
Coahoma Jr. Co llege 1949 Cla rksdale. Mis sis sippi 38614
Jackson Sta te Un ive rsi ty 1877 Jackson, Mis sis sippi 39217

1

1
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INSTITU TIO N

Mary Holm es Co lleg e 
Miss iss ipp i Ind ust ria l Colleg e 
Miss iss ipp i Va lley State University  
Natchez Jr. Co llege  
Pren tiss Norma l A. Indust rial  Ins titu te 
Rust Co llege
Saints Jr. Co llege  
Tougaloo Co llege  
Ut ica  Jr. Co llege

MISSOURI (1)
Linco ln Un ive rsi ty

NORTH CAROLINA (12) 
z . Ba rbe r-Scotia Colleg e
£ Bennett  Co llege

Elizabe th City  State  Un iversit y 
Faye ttevil le State  University  
Johnson C. Smith University  
K it tre ll Co llege  
Liv ingsto ne Co lleg e 
N. C. A AT  State  University  
North Carol ina  Centra l Un iversit y 
Shaw Un iversit y 
St. Au gustine 's College 
Winston-Sa lem State University

OHIO (2)
Centra l State  University  
W ilb er force University

OKLAHOMA (1)
Langston Un iversit y

PENNSYLVANIA (2)
Cheyney State Colleg e 
Lincoln  University

SOUTH CAROLINA (8)
Alle n University  
Benedic t Co lleg e 
C la fli n Colleg e 
Clin ton Jr. Colleg e 
Friendsh ip Jr. Co lleg e 
Mo rris College 
South Carolina State Colleg e 
Voorhees College

TENNESSEE (7)
Fisk  University  
Knoxvil le Colleg e 
Lane College 
LeMoyne-Owen Co llege  
Meharry Med ical Co liege  
Morristown  Co lleg e 
Tennessee State Un iversi ty

TEXAS (8)
Bishop Colleg e 
Hu ston-T ilio tson Co llege  
Jarv is Christ ian Co llege  
Paul Quinn Co llege  
Pra irie  View AAM  Co llege  
Southweste rn Christ ian  Co llege  

9  Texas Co llege
Texas Southern Universit y 
W ile y Colleg e

VIR GINIA  (6)
Hampton Ins titute 
No rfo lk State  Co llege  
St. Pau l's Co lleg e 
The Vi rg inia Co llege  
Vi rg inia State  Co llege  
Vi rg inia Union Un iversit y

:OUN DE 3 LOCA ~!O N

1892 West Poin t. M iss iss ipp i 39773
1905 Ho lly  Springs,  Miss iss ipp i 38635
1950 Itta  Bena, Miss iss ipp i 38941
1884 Natchez, Miss iss ipp i 39120
1907 Prent iss, Miss iss ipp i 39474
1866 Ho lly  Springs. Miss iss ipp i 38635
1954 Lexington, M iss iss ipp i 39095
1869 Tougaloo,  M issis sip pi 39175
1903 Utica, Miss iss ipp i 39175

1866 Jefferson Ci ty,  Mis souri  65101

1867 Concord, Nor th Carol ina  23025
1873 Greensboro , Nor th Carolina 27402
1891 Elizabeth City, North Carolina 27909
1877 Fayettevi lle,  Nor th Carolina 28301
1867 Charlo tte, North Carol ina  28208
1886 Kitt re ll,  North Carol ina  27544
1879 Salisbury , Nor th Carol ina  28144
1891 Greensboro, Nor th Carolina 27411
1910 Durham, Nor th Carol ina  27707
1865 Raleigh, Nor th Carol ina  27602
1867 Raleigh, Nor th Carolina 27602
1892 Winston-Salem, Nor th Carolina 27102

1887 Wilber for ce , Oh io 45384
1856 Wilber for ce , Oh io 45384

1897 Langston, Oklahoma 73050

1837 Cheyney. Pennsylvania 19319
1854 Lincoln Un iversit y, Pennsylvania 19352

1870 Columbia, South Carolina 29204
1870 Columbia, South Carolina 29204
1869 Orangeburg, South Carolina 29115
1894 Rock H ill , South Carolina
1891 Rock H ill , South Carolina 29732
1908 Sumter,  South Carolina 29150
1896 Orangeburg,  South Carolina 29115
1897 Denmark, South Carolina 29042

1866 Nashv ille , Tennessee 37203
1875 Knoxvil le,  Tennessee 37921
1882 Jackson, Tennessee 38301
1870 Memphis, Tennessee 38126
1876 Nashv ille , Tennessee 37208
1881 Morris town, Tennessee 37814
1909 Nashv ille , Tennessee 37203

1881 Dallas. Texas 75241
1876 Aus tin. Texas 78702
1912 Hawkins, Texas 75765
1872 Waco,  Texas 76703
1876 Prairie  View, Texas
1949 Terre ll, Texas 75160
1894 Tyler. Texas 75703
1947 Houston, Texas 77004
1873 Marshall , Texas 75670

1868 Hampton, Vi rg inia 23368
1935 Norfo lk,  Vi rg inia 23504
1888 Law rencev ille,  Vi rg inia 23868
1888 Lynchburg,  Vi rg inia 24501
1882 Petersburg, Vi rg inia 23803
1865 Richmond, Vi rg inia 23220
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AP PE ND IX B

Black College Graduates 
and  the Jo b Market 
in the South , 1980 <

SOUTHERN REGIONAL EDUCATION BOARD
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Table 1

Degrees to Blacks, Predom ina nt ly and No n-Pred om inan tly  
Black Colleges,  South ern  Reg ion,  1973-74 

(B ac he lor’s Degrees)

Predom ina nt ly No n-Predom ina nt ly
Black Col leges Black Colleges*

Male Female Total Male Female Total

Ag ric ul tu re 209 5 214 10 0 10
Arch ite cture 22 1 23 18 2 20
Biolo gic al Sciences 451 415 866 74 83 157
Bus iness &

Management , less
Ac co un tin g 2,080 1,263 3,343 540 220 760

Acc ou nt ing 357 250 607 91 25 116
Co mmun ica tions 25 49 74 36 25 61
Co mpu ter Sciences 37 22 59 19 6 25
Education 1,879 5,525 7,404 482 936 1,418
Engineering 489 7 496 85 21 106
Fine & Ap plied  Arts 142 138 280 108 69 177
Foreign Languages 29 132 161 17 24 41
He alth Profession s 76 434 510 18 185 203
Hom e Econo mic s 3 322 325 2 104 106
Let ters 188 717 905 117 237 354

Lib rary Sciences 1 25 26 2 8 10
Mathematics 297 297 594 71 71 142
Physical Sciences 234 79 313 67 34 101
Psychology 192 395 587 83 114 197

Pu blic Affairs 255 446 701 43 48 91
Socia l Sciences

& Area Studies 2,349 2,257 4,606 313 639 952
Oth er 80 34 114 18 2 20

Total 9,395 12,813 22,208 ' 2,214 2,853 5,067

’ Estimated
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Table  2

Degrees  to Blacks, Predom ina nt ly and No n-Predom inan tly  
Black Co lleg es,  Southern  Reg ion,  1973-74 

(M as ter’s Degrees)

Predom ina nt ly No n-Predom ina nt ly
Black Colleges Bla ck Colleges*

Male Female Total Male Female Total

Agr icul tu re 30 2 32 5 0 5
Arch ite cture 19 4 23 0 0 0
Biolo gic al Sciences 43 45 88 9 9 18
Bus iness &

Management, less
Ac co un tin g 148 35 183 90 55 145

Ac co un tin g 0 0 0 8 4 12
Co mm unica tions 0 0 0 3 9 12
Co mp uter  Sciences 0 0 0 3 0 3
Educa tion 1,358 2,480 3,838 240 339 579
Engineering 10 0 10 18 0 18
Fine & Applied  Arts 6 12 18 30 18 48
Foreign Languages 4 4 8 6 10 16
Hea lth Profession s 1 1 2 0 13 13
Home Economics 0 5 5 0 17 17
Letters 18 58 76 11 59 70
Lib rar y Sciences 19 110 129 0 5 5
Mathematics 16 15 31 34 9 43
Physica l Sciences 27 13 40 14 2 16
Psycho log y 40 73 113 3 6 9
Public  Af fai rs 24 51 75 50 123 173
Soc ial Scie nces &

Area Studies 129 113 242 62 20 82
Oth er 1 3 4 9 6 15

To tal 1,892 3,025 4,917 595 704 1,299
'Estimated
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Table 5

Favorable Job Outlook and Black Underrepresentation, 
Southern Region, 1980

Total Projected 
Average Annual 

Openings. 1975-30
For College 
Graduates

Southern Region 
Total Projected 
Annual Market- 
Ready College 

Graduates, 1980

Black Projected 
Market-Ready 
Annual College 

Graduates 
1980

Index of
Black
Repre
senta

tion

Engineering 10,900-11,500 11,800 500-550 39
Accoun ting 5,700- 6,900 6,650 550-600 72
Library Science 2.400- 2,600 1,500-1,900 100-150 79
Computer Sciences 
Urban and

2,600- 3,200 1,100 70-100 58

Regional Planning 
Medical Labora tory

200- 300 200 75

Techno logy  
Hosp ital and

Health Care

2,100- 2,500 2,000 150-200 73

Adm inistration 1,200- 1,500 500 • • •

Nursing 4,200- 5,400 4,900 350-400 62
Dentistry
Medica l and

1,500- 1,690 1,400 55- 60 34

Osteopathy
Veterinary

4,100- 5,500 4,000 200-250 49

Medicine 750- 800 650 • 60
Optometry
Occupational

and Physical

200- 300 300 NA NA

Therapy 1,500- 2,000 500 •

Dental Hygiene 
Medical Record

200- 300 300 • • •

Librar ianship 300 100 o

‘ Less than 50 
’ ’ Less than 10
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Figure 1

Supp ly and Demand Balances and Representation of Blacks 
for Selected Fields of Study
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Blacks Underrepresented Blacks Overrepresented*
Engineering
Accoun ting
Com pute r Sciences
Public Administration  
Hospital Administration 
Medicine
Den tistry
Veterinary Medicine
Nursing
Optometry
Other Health Fields

Social Work
Business and Management

Law
Communications
Library  Sciences
Foreign Languages
Fine & App lied Arts
Letters
Psych'ology

Education
Social Sciences

i

’ “Overrepresented " refers only to  tne average b lacx representation  in all fields  of study, 
and not to  tbe actual percentage of black representat ion in e mp loyme nt
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Summary and Con clus ions

Supply-demand balances of projected graduates in a discip line  and 
relevant occupational ope nings are important for  black college 
students as they weigh their cho ice of majors. Although affirmative 
action programs to overcome black underrepresentation in most 
professional-technical and managerial occupations may benefit black 
college graduates, the job search will be easier still for those having 
degrees in fields where job open ings exceed numbers of emerging 
graduates of both races.

Blacks have made progress in recent years through  greater 
part icipation in higher education and wide r representation over an 
array o f college majors. For example, the pr ior concentration of black 
college students in the field of education has been reduced,  and their 
representat ion in engineering has grown recently. Yet more dispersion 
across f ields of study should occur if black college graduates wish to 
take ful l advantage of opp ortunitie s created by labor  market condi
tions.

Academic  majors which appear promising,  and where black 
students have been cons iderably underrepresented, inc lude  engineer
ing, accounting, compute r sciences and the health fields . Although  
many black students complete two-year programs in the al lied health 
fields, employment opportu nities will also be favorab le for  those 
complet ing four-year degrees. Efforts to increase black part icipation 
in the health profess ions (medicine, dent istry, veterinary medicine, 
optomet ry and podia try) shou ld cont inue not only from an equity 
viewpoint, but also because of excellent opportunitie s in the job 
market.

Business and management is another exce llen tfie ld in which b lacks 
are urged to major in ail the various subspecialties.  Blacks are not as 
seriously underrepresented in the business-management academic 
areas as they once were, but there is ample opportunity for more to 
shif t to such studies wi tho ut danger of overcrowding the field. 
Administrative  capabil ities  wil l be great ly sought after in all enter 
prises, so that specialized administrative fields (hospital and health 
care, public , hotel and restaurant, etc.) appear favorable from a job 
market  perspective.

Education and the socia l sciences, both areas in which blacks 
traditiona lly have tended to concentrate, face poo r employment 
prospects for ail races. There are some specialties in the social 
sciences, such as economics, where the outlook is better, but blacks 
have tended to majo r in socio logy. The popularity  of social work
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among b lack students has made this afield  in which they have a higher 
employment ratio than they do in the popu lation generally. Social work 
may again become a promising field in terms of job opportu nities if 
governmental funding polic ies resume the trend of the late 1960's and 
early 1970’s.

Many of the fields in which blacks have been underrepresented and 
for which the employment out look is favorable  are academic 
disc iplines requiring a strong background in mathematics. Engineer
ing, accounting, computer  sciences and economics all have favorable 
employment prospects, and are fields in which mathematics  are 
applied. It is easier for a student to embark in one of these areas if he or 
she comes prepared with a strong  mathematical background, obta ined 
at the high school and early college levels. It is harder to take 
advantage of these promising career options if a s tudent must first 
“catch up”  in math. Therefore, black students are urged to take 
rigorous mathematics courses at the high school  and early college 
levels in o rder to improve their op tions  to inc ludeavar iety  of fields with 
good employment opportunities.

The job out look is not the on ly cons ideration in choosing fields of 
study for black students, any more than it is for white students. 
Students of all races have other objectives to be satisfied from higher 
education. Therefore, the humanities will have takers regardless of 
what the job  outlook may be. Students who wish to fu lfi ll non- 
vocat ional objectives by majo ring  in the liberal arts are certainly not to 
be discouraged from such plans by the projections of manpower- 
related reports. Those who wish to combine non-vocational objectives 
with an ounce of practicality  are urged to do so by inc luding skills 
courses that  are readily applied to employment. In some instances 
double majors may be required, a combination o f majo r and unrelated 
minor , or even an extra quarter or semester in college. This extra effort 
may be the price required in pursuing  education fo r its own sake, while 
hedging to support pract ical needs.

1
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Senator Kennedy. The subcommittee stands in recess.
[Whereupon, at 12:30 p.m., the subcommittee adjourned, subject to

the cal] of the Chair.]
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